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Abstract
Seaweed aquaculture has been a successful supplemental livelihood in coastal communities
worldwide, creating new income opportunities for women in particular. In most cases, raw or dried
carrageenan-producing seaweed is sold into supply chains without local value addition taking
place. Upgrading value chains can come in the form of new products, differentiation from existing
products through marketing, or breaking into new markets. The research investigates the local
market potential for value-added Belizean Eucheuma seaweed products and offers insights into a
pathway forward for the Belize Women’s Seaweed Farming Association (BWSFA) to take
advantage of these opportunities at an early stage of their development. Case studies of similar
value-adding entities were examined for transferable lessons. Community members, tourists, and
local spas were surveyed about their interest in seaweed-based products. In addition to continually
making improvements on the farm level to meet the need for consistent, quality seaweed sourcing,
spas showed the most potential for engagement with value-added products. Interest in seaweed
ecotourism exists for short excursions, but competition is high in Placencia. Neither pathway
would fully allow members of the BWSFA to move away from inconsistent, seasonal tourism
income; therefore, export markets may need to be identified as early as possible. Acceptability of
seaweed products is high in the local community, but products are purchased infrequently.
Development of powder, which saw advantages over gel, may offer the best initial value-added
product while collaboration and partnerships are explored for more complex products. Educational
efforts and media outreach around the uses and benefits of Eucheuma could increase consumers’
willingness to pay for value-added products.

5

1. Project Objectives & Significance
Seaweed farming has been shown to provide a range of benefits, from habitat creation and
water quality improvements, to supplemental income in fishing communities (Robinson & Cruz,
2015; Grebe et al., 2019; Msuya & Hurtado, 2017). A growing number of regions are taking
advantage of these positive outcomes by utilizing local species to develop farmed seaweeds. 12.3
million MT of eucheumatoid seaweed are grown globally, the majority coming out of Indonesia
and the Philippines (FAO, 2018). The market for seaweed-derived hydrocolloids that are used in
a wide range of food additive and commercial applications is valued at over US$1.1 billion/year.
However, small scale seaweed aquaculture operations that lack access to processing and are
detached from a robust value chain fail to capture the full monetary potential of their raw product.
The nascent seaweed farming industry in Belize has not identified and developed markets that
would allow for expansion of seaweed farming and maximize value from the seaweed grown. The
limited value-added revenue that is currently generated derives primarily from beverage
companies and restaurants in the area that purchase dried seaweed as a drink ingredient from
farmers (Dubon, 2016).
The Belize Women’s Seaweed Farming Association (BWSFA) seeks to develop and
produce a viable, value-added Eucheuma seaweed product in order to build value for themselves
and their community around Placencia, Belize. However, given the early stage of the industry in
Belize, the potential for the country to position itself in the global eucheumatoid market remains
speculative, as do the roles that women will play in it. Implementing best practices from
comparable undertakings and adapting value chains to local potential will be critical to their
success in generating revenue, and growing as an association. This project seeks to address market
questions through surveys of a broad swath of potential seaweed product buyers and evaluate the
potential pathways for a women’s group to build value for Belizean-grown Eucheuma seaweed,
offering preliminary guidance for first-steps forward at the present stage of development.
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2. Background
2.1 Livelihood diversification & women
The livelihoods approach to development places individuals as agents of change for their
economic situation and has been part of a “bottom up” approach to poverty alleviation that took
hold in the 1990’s (de Haan, 2017). Alternative livelihoods development refers to the provisioning
of new income pathways that shift workers away from unsustainable, harmful, extractive activities.
For example, non-timber forest products (NTFP’s) like berries or seeds can be harvested from
forests without cutting down trees (Lambin & le Polain de Waroux, 2013). Aquaculture may be
encouraged as a means of procuring fish while reducing pressure on overfished wild stocks.
Alternative livelihood approaches, however, often fail to fully replace other income generating
activities (Torell et al., 2017; Piconi et al., 2020). For example, no significant change in fishing
pressure was found in a region of Sulawesi, Indonesia after the introduction of seaweed
aquaculture because farming activities did not conflict with the time of day required for fishing so
both modes of income were pursued (Crawford, 2002). Therefore, “supplemental” livelihoods, or
livelihood “diversification”, are more suitable terms for projects that may intend to create
alternatives (Crawford, 2002). Livelihood diversification presents a preferred development tool
for those seeking additional income whose current employment does not contribute to
environmental degradation, and therefore needn't be replaced.
Diversification is a common approach in the field of development to reduce a community’s
vulnerability to risk and is defined as an increase in the number of income-generating activities in
a region (Torell et al., 2017). While resiliency in the face of environmental change is often the
justification for transitioning livelihoods, it would be expected that the creation of new enterprises
would also be beneficial in areas where employment is seasonal and highly variable, such as
communities dominated by tourism. Belize is ranked 10th in the world for dependency on tourism
based on GDP and is the only non-island nation in the top ten (Sanders, 2020). Travel restrictions
as a consequence of the unfolding coronavirus pandemic paint a stark picture of the urgency for
work opportunities unreliant on the presence of tourists. Creating livelihoods that can offer income
streams independent of tourism would allow for greater income stability amongst individuals
participating in the livelihood activity.
However, the success of diversification projects is variable, and numerous documented
attempts at creating new enterprises have failed (Torell et al., 2017; Tsikata & Yaro, 2014).
Livelihood projects risk exacerbating existing inequalities if they do not address the underlying
structural and cultural imbalances in power and access to opportunities (de Haan, 2017). In one
study of agricultural projects in rural Ghana, researchers found that gender biases in project design
and a failure to recognize pre-existing gender inequalities in the community led to unequal access
in livelihood opportunities and no increase in incomes for female participants (Tsikata & Yaro,
2014). Projects cannot only pay attention to economic growth but must attend to the “distribution
of economic growth” (de Haan, 2017) and ensure that equity within the local community is at the
center of livelihood development. Furthermore, it may be necessary for a livelihood opportunity
to target only a small group to facilitate higher average earnings in order to have a meaningful
impact on individual economic situations rather than widely distributed but low value
supplemental income (Torell et al., 2017). For example, establishing seaweed farms that bring in

small but steady incomes to many participants in places like the Philippines may be sufficient
when the goal is strengthening resilience. But investing in higher earning activities that are only
available to a few participants, like production of value-added products, may be necessary when
the goal is moving people out of a poverty trap and greater attention can be paid to the success of
those individuals endeavors.
Women’s livelihood opportunities are often limited despite their role as primary caregiver
for children in many parts of the world (Torell et al., 2017). Yet seaweed farming is one of the
largest examples of a wide-spread, successful livelihood development for women, involving large
numbers of participants in places like Indonesia and the Philippines. Low initial capital investment
and proximity to shore have opened opportunity for women to earn income and this trend is seen
across the regions of Africa and the Asia-Pacific (FAO, 2018). Even though women do not always
go out on the water, a recent value chain study on farming by family units in the Philippines found
that women perform about 60% of seaweed related activities including gear preparation,
processing, and sales (Ramirez et al., 2020). Small-scale seaweed aquaculture projects as
alternative livelihoods have proven to provide disproportionate benefit to women who make up
78% of the seaweed workforce in Zanzibar (Msuya & Hurtado, 2017). Women who participated
in a seaweed farming project in Tamil Nadu, India saw an average increase of US$270/month in
their incomes (Periyasami et al., 2014). However, this has not been the case in Belize, where
seaweed farming was developed as a sustainable alternative livelihood for fishermen, a role almost
exclusively controlled by men (Hayashi et al., 2017). While the fishermen-turned-farmers have
trained many women, men continue to lead the farming effort and are the only ones with ownership
over the raw product (J. Lowell, personal communication, Oct 25, 2019).
2.2 Global eucheumatoid industry
The most common type of seaweeds grown as part of livelihood diversification projects
are the eucheumatoids, or carrageenophytes, which refer to the two most widely grown varieties
of macroalgae globally- Kappaphycus (cottonii) and Eucheuma (spinosum) species. A massive
market exists for eucheumatoids. The thickening agent it produces, carrageenan, is the most
popular hydrocolloid used in industrial processes and manufacturing. Carrageenan is a long-chain
carbohydrate that binds well to proteins and can form stiff gels at very low concentrations (OrtizTena et al., 2017). Carrageenan can be found as an ingredient in products ranging from toothpaste
to ice cream to pharmaceuticals. Currently, over 80% of global carrageenan is utilized by three
sectors: dairy, processed meats, and desserts/jellies (Hotchkiss et al., 2017). Kappaphycus sells for
twice the price of Eucheuma on the global market (average US$0.4/kg and US$0.2/kg dried,
respectively) (Brugere et al., 2020). Iota, the form of carrageenan derived from Eucheuma, is less
useful and valued in industrial products than kappa, the form of carrageenan derived from
Kappaphycus (Hotchkiss et al., 2017).
Large-scale mariculture of seaweed, termed “phyconomy”, was initiated in the 1970’s by
carrageenan companies who had been dependent on dwindling wild harvest (Neish et al., 2017;
Hurtado et al., 2019). Now, up to 12.3 million MT of wet eucheumatoid seaweeds are grown per
year with annual growth in production of 2-3%, although data reporting is poor across the industry
and statistics are thought by some experts to be overblown (FAO, 2018; Neish, 2016; Porse, 2017).
Harvested seaweeds are dried, typically to between 30-38% moisture content, using mesh
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platforms, saunas, or simply hanging seaweed lines in the sun on land (Ali et al., 2017). Dried
seaweed is then sold into low value, high volume markets, most often ending up in China for
processing. 87% of carrageenan is produced in the Asia-Pacific region, with Indonesia leading as
the largest producer of raw seaweed sold for refining in other countries (Porse, 2017). Tanzania is
the largest producer outside of Asia at 119,000 wet MT, but this is just 0.9% of global market share
(Piconi et al., 2020).
Eucheumatoids are tropical, red seaweeds with complicated 4-stage lifecycles that have
prevented the development of viable nursery operations (Reddy et al., 2017). Instead, reproduction
occurs by vegetative propagation – or fragmentation –, which is the breaking off of pieces of the
parent plant and reattaching them to a new line. While long lines are widely used for growing
Kappaphycus and Eucheuma, rafts are also a common method. Tubular nets are a newer
technology proving to help with higher yields and cultivation in deeper water (Rubagumya, 2020;
Chan, S., personal communication, Jan 15, 2020). Seedlings are secured into a long mesh bag
where biomass loss due to breakage is less likely during storms. Labor time is cut down by 50%
using this method of seeding. However, moving farms to deeper water brings the need for boats
and swimming skills which many seaweed farmers, especially women, do not have access to
(Brugere et al., 2020). Propagules are harvested when they reach 10 times their original size, which
takes 1-2 months on average (Valderrama et al., 2015; Hurtado et al., 2019). Seaweeds are
harvested by hand and carried to shore in boats or floating tubs.
Latin America only contributes 1.2% of global seaweed production. Of that amount, 96%
is derived from harvesting natural beds, which can be harmful to local ecosystems if done without
proper governance (Aleman et al., 2019). There is ample room to expand seaweed farming efforts
in this region and it has been tried with varying degrees of success (Figure 1). Out of 8 countries
in Central America and the Caribbean who have attempted eucheumatoid seaweed farming in some
form, Kelly et al. (2020) identified Belize and St. Lucia as the only successful examples in the
region. This was based on FAO reported production data where a country was designated “lowyield experimental” if no data was provided to FAO. There is a lack of accurate data reporting in
the seaweed sector and an inability to fully rely on globally reported statistics when drawing
conclusions about regional seaweed aquaculture sites. Panama was listed in this category, yet it
produces commercial level volumes at two sites that have exported dried seaweeds to Europe and
Asia (Hayashi et al., 2017; Batista de Vega, 2009). Regardless, Belize is an emerging leader in the
region which is fitting given that the original Eucheuma isiforme seed that St. Lucia used to start
farms in 1991 came from Belize, well before they established aquaculture of their own. When a
new island or site in the region wants to pilot a seaweed farm, the Belizean-derived variety is used
as starter seed as it continues to show reliable growth (Hayashi et al., 2017). St. Lucia now has
their own bottling facility for local beverage production. Jamaica has an even larger bottling
facility, but they import all their seaweed, as much as 13 MT per year, from the Philippines
(Hayashi et al., 2017)
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Fig. 1. Map of countries (green) in Central America and the Caribbean that are currently participating in carregeenophyte
seaweed farming in some form. Locations with a red dot indicate those considered to be past the experimental stage and
producing at a semi-commercial scale. (Map adapted from figures in Hayashi et al., 2017 and Kelly et al., 2020).

2.3 Belize seaweed industry
Although a very small player on the global scene with 3 MT wet weight of production
reported in 2015 (Kelly et al., 2020), less than 0.0025% of production in Tanzania, Belize has
sparked local interest and excitement around the opportunities that seaweed farming can offer
(Figure 2). As a method of alternative livelihood creation, the Placencia Producers Cooperative
on the southeastern coast began receiving funding in 2010 to grow the popular and native
carrageenan-producing seaweed, Eucheuma isiforme, on protected cayes a short boat ride from
Placencia Village (Robinson & Cruz, 2015). In addition to Eucheuma, a local strain of Gracilaria
and an unidentified hybrid species have also been grown in lesser quantity. The Nature
Conservancy in Belize has been integral to the development of seaweed farming in the country
over the last 8 years, partnering with the Placencia Producers Cooperative to provide research
capacity, training, funds for equipment, and the experimental lease from the Fisheries Department
that allows seaweed farming to take place off Little Water Caye.
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Fig. 2. Map of Belize with seaweed farming sites as of Feb.
2020. Green indicates pilot plots, and the pink mark
denotes the Placencia Producers Cooperative’s historic site
that has been in operation the longest. Highways that
would be used for transport and distribution from
Placencia to the largest cities are in orange. Data provided
by The Nature Conservancy.

Fig. 3. Photos exemplifying Belize seaweed industry; a) farm at
Turneffe Atoll, b) BWSFA farm offshore from Placencia, c)
weighing growth of Eucheuma in a tubular net trial, d) dried
Eucheuma sold by the Placencia Producers Cooperative, e) seaweed
gel made from soaking or boiling dried seaweed.

Farms are placed at 1.2-2.5 m depths in sandy bottom and utilize long lines supported by
PVC floats (Figure 3). Seaweed is harvested every 3-4 months, slower than the global average,
and soaked in fresh water before drying on tables in the sun. Each 15 m x 15 m farm plot has an
estimated capacity to produce 22-45 kg dried seaweed per quarter (Robinson & Cruz, 2015). Over
the years, they have sold dried seaweed to a skincare company based out of Texas called Angel
Lisa which produces a variety of face creams using Eucheuma (McKoy & Dubon, 2019).
Currently, the Placenica Producers Cooperative’s farms are still in operation, but only with one
cooperative member producing a crop and another independently establishing a farm site
(Placencia Cooperative member, personal communication, Nov 1, 2020). All co-op members are
men. The output volume is low but sells for US$33/kg dried, significantly higher than prices
garnered by the Southeast Asian industry which rarely exceed US$0.20/kg. High prices are likely
due to a well-established domestic beverage market that utilizes the seaweeds gelling properties.
Since Eucheuma is already used for food throughout the Caribbean, commonly referred to as “sea
moss”, production for the hydrocolloid market would never be a feasible pathway “due to the value
afforded raw [seaweed] in the region” (Hayashi et al., 2017). Buyers have expressed inconsistency
issues with dried seaweed currently on the market in Belize. Standardization of seaweed would
include use of clean freshwater for rinsing seaweed, removal of foreign matter, proper species
11

identification, consistent moisture content, and proper storage practices (personal communication,
Oct 2020).
The only known market study on the Belizean seaweed industry found it to be worth
US$437,580/year. However, only US$32,955 of that was from the sale of raw or dried seaweeds
by growers. The remaining 92% of the market derives from seaweed beverages sold on the street,
in stores, or in restaurants (Dubon, 2016). A new group, the Belize Women’s Seaweed Farming
Association (BWSFA), was formed in July, 2019 with the goal of increasing value for local
seaweeds and capturing a higher profit for members by becoming a vertically integrated
association that can operate at each stage of seaweed production. The BWSFA has elected a
president, secretary, and treasurer. The BWSFA is also working in partnership with the Nature
Conservancy, receiving funding and training in professional development. Associating offers the
ability to scale up production or marketing of a product, and the BWSFA has 7 members who will
work together on product development (Hasan et al., 2020). Most of the members currently work
as tour guides in some capacity and are subject to large seasonal swings in incomes. Additional
income from consistent farmed product sales could assist their livelihoods. Seaweed farming pilot
projects are also taking place at Turneffe Atoll where they are testing optimal growing gears and
conditions. Currently, no leases outside of experimental pilot leases under The Nature
Conservancy to test habitat benefits of seaweed and provide sustainable coastal livelihoods are
being issued, although there is interest around the country (Robinson, J., personal communication,
Nov 2019). The BWSFA was able to secure a farming site of their own under this experimental
lease in February, 2020.
Aside from beverages, a small handful of value-added products are made locally in Belize.
Recently, a woman started producing and selling small batch hair products for US$25/340 grams
out of Placencia branded as Ikooma. Ikooma received national public exposure and has been
unable to keep up with demand due to growing popularity and production capacity that’s quite
limited (Pollard, J., personal communication, Oct 28, 2019). In addition, another small batch
producer using the name AbundanSea has begun creating seaweed powder that is packaged in 0.11
kg containers and sold in local stores in Placencia. It takes approximately 1 kg of wet seaweed to
create each 0.11 kg powder packet (Aly, S., personal communication, Nov 3, 2019). The BWSFA
hopes to join their ranks in making and selling value-added seaweed products. One of the members
already produces gel in small batches to sell via Facebook and word of mouth. The gel is made
either by boiling the dry seaweed or soaking it overnight to extract the gelling component. The
latter is the preferred method as it is presumed to retain more of its nutritional values (Garcia, L.,
Oct 19, 2019). Blanching of the brown seaweed wakame was found to reduce the amount of 123
different metabolites after 20 seconds, due to nutrient leaching under heat (Hamid et al 2020).
However, limited research into the impact of boiling on seaweed nutrition can be found. The
BWSFA should consider doing nutritional analyses of seaweed gels produced by boiling or
soaking for various lengths of time to determine which samples have the highest nutritional
content, or if the difference is significant enough to matter to their business. Seasonal variations in
water chemistry at farm sites have also been shown to impact the nutritional content of tropical
red seaweeds. A study in Brazil found that protein and mineral content decreased as water
temperature and salinity increased (Marinho-Soriano et al., 2006; Kumar et al., 2015). Seasonality
should also be considered when determining nutritional values to list on the BWSFA’s product
labels.
12

Figure 4 illustrates the components and current landscape of the Belizean seaweed
industry. Through the Nature Conservancy and Beltraide, the national trade organization, a private
sector development program called Compete Caribbean Partnership Facility recently awarded
funding to develop a marketing strategy for the Belize seaweed industry beginning in 2020.
US$247,350 will be put towards an international marketing campaign, technology extension, and
processing capacity development. The BWSFA is planned to be the face of that campaign push
(McKoy & Dubon, 2019). Also through a Nature Conservancy partnership, a group of researchers
from the Woods Hole Oceanographic Institution will be implementing a pilot farm site in Placencia
to study, among other aspects, growth optimization and farm design (Lindell, S., personal
communication, March 25, 2020). It is believed that knowledge gain and publicity from these
partnerships will benefit the BWSFA as they go forward.

Fig. 4. Landscape of Belize seaweed industry at present. All monetary values are in USD. Annual revenue figures are from Dubon (2016)
and serve as a best estimate of known Belizean seaweed market revenue values for those sectors. Price per kg numbers are point of sale
prices as of February, 2020 as observed during fieldwork. Boxes represent primary supply chain actors (dark blue), specific stakeholders
involved in the seaweed industry (grey), activities (light blue), and peripheral influences (orange). Yellow boxes indicate the primary focus
of this research. Red lines indicate prospective but as yet undeveloped pathways, which are also explored as part of this research project.

2.4 Considerations for seaweed industry sustainability
Global cooperation is needed to address several concerns universal to eucheumatoid
mariculture worldwide. Concerns include climate change, disease, and seaweed genetics. One
reason relationships with research institutions are so vital to the seaweed industry is that sustained
production is dependent on environmental conditions, and researchers worldwide are studying how
seaweed aquaculture can thrive in a rapidly changing world. A group called Global Seaweed Star
is bringing together researchers and funding in Tanzania, Malaysia, and The Philippines to build
out the global bank of knowledge about disease management and dealing with changing
13

environmental variables like rising ocean temperature (GlobalSeaweedStar, 2020). Temperature
stress can lead to a drop in growth rate and cause the disease known as ‘ice-ice’, where flesh on
seaweed branches whitens and disintegrates and breakage occurs (Msuya & Hurtado, 2017;
Cottier-Cook et al., 2016). Some farms have sustained losses of up to 70% in productivity from
these breakages and ‘ice-ice’ is one of the primary industry threats (Azanza & Ask, 2017; Loureiro
et al., 2012). Eucheuma isiforme has not been shown to have a high temperature tolerance (18-25o
C) (Matheison & Dawes, 1974) and problems can occur above this range. This year, Placencia,
Belize saw temperatures as high at 34o C in October at the seaweed site, which caused the farmers
to delay reseeding and ultimately miss a full farming cycle (Chan, S., personal communication,
March 10, 2020). Temperature changes driven by climate change have forced farmers in Tanzania
to shift production from the more valuable kappa-producing Kappaphycus to iota-producing
Eucheuma (Msuya & Hurtado, 2017).
Higher temperatures also leave seaweeds more susceptible to epiphytes, filamentous algae
species that grow into the flesh of eucheumatoids. The seaweeds release hydrogen peroxide as a
defense response, which acts aggressively against the epiphyte but also against the seaweeds own
thalli, leading to bleaching and ‘ice-ice’ (Loureiro et al., 2012). One promising solution in trials
with Kappaphycus is Acadian Marine Plant Extract Powder (AMPEP) which has been shown to
limit the development of ‘ice-ice’ and at the same time improve growth rate and carrageenan yield
(Reddy et al., 2017). The powder is made from Ascophyllum nodosum, a species already common
in agricultural fertilizers, and is mixed with filtered seawater to form a solution. Seedlings are
bathed in AMPEP solution for 1 hour as a pre-planting treatment. AMPEP is thought to act as a
vaccine that enhances the seaweeds natural defenses and promotes carrageenan production as a
structural component that adds strength to thalli before invasive epiphytes take hold (Hurtado &
Critchley, 2018). Other diseases may also be temperature dependent; but extensive documentation
and knowledge about seaweed diseases and their causes are lacking (GlobalSeaweedStar, 2020).
Another important consideration that is widely underdeveloped for the seaweed industry is
genetics. Those involved in the early mariculture of seaweeds selected specimens for growth and
color, and considerable genetic variety for carrageenan yield and disease resistance was likely lost
to the industry (Reddy et al., 2017). Most regions rely on seed that has been in circulation since
the industry beginnings in the 1970’s. Strain fatigue, essentially a “decline in seedling vigor”
occurs when a parent plant is over propagated without undergoing sexual reproduction and the
introduction of fresh genes (Reddy et al., 2017). Productivity was seen to decline due to
deteriorating quality of seedling material after the old stock had been used continuously for
vegetative production for over 10 years (Hayashi et al., 2017). Monocultures resulting from this
form of propagation also leave entire farms highly vulnerable to disease (Cottier-Cook et al.,
2016). The mariculture industry in Belize has just reached the 10-year point and thus it is probable
that productivity will begin wane. Other regions have managed to set up small nurseries that
produce a limited volume of seed to incorporate into farms but they are laborious to maintain
(Cottier-Cook et al., 2016). Genetic development of strains to better tolerate temperatures and
disease will help the seaweed industry adapt and continue to grow in the face of climate and related
environmental changes.
Unlike other producing regions of the world, like the Philippines or Indonesia where
traceability and disease have become barriers to growing and expanding markets (FAO, 2018),
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Belize is new to the industry and has the potential to address these issues at the onset, shaping
the quality of their potential market connections. Species of Eucheuma appear to be less
susceptible to disease than Kappaphycus which is farmed at larger scale (Msuya, 2013).
Traceability down to specific rafts is possible in Belize given the limited number of farm sites. In
one study comparing the economics of eucheumatoid farms in 7 regions, farmers in Tanzania
and India were hampered by the combination of low farm prices and scales of operation too
small to overcome them (Valderrama et al., 2019). Belize will never compete in volume with
most seaweed producing countries, but small operations are not necessarily an issue given the
high prices that Belizean seaweed is sold for. Belize does not have a severe monsoon season and
is therefore less likely to face gear breakage and loss on a continual basis as have countries in the
Pacific (Hayashi et al., 2017). While only Hawaii and India have reported incidences of bioinvasion issues after non-native Kappaphycus was introduced for farming and overgrew nearby
coral reefs, Belize is ecologically advantaged to have a productive native strain of Eucheuma for
seeding (Hurtado et al., 2019). Placencia itself is adjacent to the largest port in Belize and is
linked by highways to Belize City and other population hubs around the country. Lack of
infrastructure connecting remote seaweed farming sites has prevented large farming regions from
achieving local processing and value-addition (Hurtado et al., 2017). Climate change will
continue to grow as a consideration for farms in all regions of the globe, and Belize needs to
continue monitoring temperatures and look for deeper sites as they expand.
2.5 Upgrading value chains
A value chain is the breadth of activities involved in bringing a product or service from
production to final consumption (Ramirez et al., 2020). It is possible to build value for a
commodity like seaweed by several different mechanisms, as theorized by Trienekens & van Dijk
(2012). When it comes to value chains, the term “upgrading” refers to
“the shift from lower to higher value economic activities by using local innovative
capacities to make continuous improvements in processes, products, and functions.”

They break this down into 4 approaches, namely 1) upgrading through an increase of value, 2)
upgrading by improving market access, 3) upgrading through better value chain governance
structures, and 4) upgrading through partnerships. While all are relevant to address some stage of
development for any industry, two of these are particularly relevant to the BWSFA and will be the
focus of this research.
First, the BWSFA will need to increase value for dried seaweed. This can take several
forms; upgrading of products, packaging or processes, or intersectoral upgrading which means a
similar product is differentiated from competitors (Trienekens & van Dijk, 2012). These various
forms can take place independently, in succession, or simultaneously. For example, the BWSFA
can create a new, unique product using dried seaweed that has fewer contaminants than what is
currently found on the market. A category that has seen success across industries with upgrading
through value-added activities are biological resource–based niche commodities (BNCs) (Lambin
& le Polain de Waroux, 2013). BNCs are essentially agricultural products sold to a limited
customer base at prices higher than those of close substitutes. They can be services like ecotourism
or goods like a novel food product. Lambin & le Polain de Waroux explain that
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“One pathway of emergence of BNCs is the creation of a niche product via bio-prospecting. In
other words, a product that was originally restricted to local use is made suitable for international
markets, targeting speciﬁc user groups such as the cosmetic industry or consumers of exotic fruits
and juices.”

Based on this description, Eucheuma seaweed falls into the category of BNCs and the upgrading
potential that comes along with it.
Secondly, given the lack of existing markets, the BWSFA will need to upgrade by
improving market access, which is done when a product is able to reach new buyers, customers,
and locations (Trienekens & van Dijk, 2012). This often happens when horizontal relationships
are built that allow production to scale or improve, such as through the development of
cooperatives or associations. However, attempts to upgrade market access have in some cases been
shown to fail with immense efforts being put into meeting market requirements, only to find that
demand was not present and/or profitability could not be met. For example, while growers may
want to place value-adding infrastructure or product creation as close as possible to their farms or
operations in order to physically create the value-additions themselves, value-addition may be
more economical if it takes place closer to markets (Neish et al., 2017a). The authors recommend
“careful investigation of market opportunities and solid contractual agreements” as essential to
successfully upgrading through market access.
Political, social, and economic barriers can get in the way of upgrading and the local
conditions should be written into any plan for value chain upgrading in order to prevent delays in
the ultimate creation of benefits (Wright, 2017). In most cases, upgrading a value chain will mean
paying attention to multiple avenues at once as well as the barriers that could hinder the process.
However, the best route to approach these avenues for Belizean seaweed is not yet known.
2.6 Market potential for value-added Eucheuma products
Proof of concept exists for seaweed-based products ranging from fresh salads to bioplastics
(Lane, 2019). There is room for continued innovative development of products in the
carrageenophyte market, which has historically focused attention only on texturizers and food
additives (Hurtado et al., 2017). An innovation is an idea, practice, or object perceived as new and
presenting a new alternative to an individual or group (Brugere et al., 2020). Farmers in Tanzania
have boosted their incomes and community awareness of seaweeds by producing a wide range of
value-added seaweed products such as soaps, body products, juices, and seaweed flours (Msuya
& Hurtado, 2017). A group in Bangladesh incorporated seaweed powder into a suite of food
products such as jelly, soup, and samosas and found consumer acceptability to be high, given that
it doesn’t change the flavor but improves texture (Sarkar et al., 2016). A growing trend across
Indonesia is the use of eucheumatoid seaweed as direct food products, with small family businesses
creating seaweed noodles, cookies, and crackers for a domestic market (FAO, 2018). These efforts
are in line with the current trend in the United States and Europe for fresh seaweed products as
food. The trend is taking hold in Belize as well, where chefs are beginning to experiment with
using fresh, live Eucheuma seaweed in high-end cooking (Hamanasi Resort, personal
communication, Oct 2019). Cosmetic and nutraceutical industries have identified seaweeds as
having nutritional and pharmacological value. Seaweeds contain a wide range of lipids, proteins,
carbohydrates, and minerals depending largely on the species, geographical area, and season.
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Companies are experimenting with extraction of bioactive compounds that confer specific,
marketable health benefits such as anti-inflammation, anti-aging, and skin health (Salehi et al.,
2019).
Another innovative value-added approach is ‘multi-stream, zero-effluent’ (MUZE)
technology for processing eucheumatoids. Carrageenan extraction alone wastes about 50% of
seaweed dry matter, and MUZE processing combats this by utilizing the full value potential of
fresh seaweeds directly off the farm (Hurtado et al., 2019). Seaweed is run through a pulping
machine that collects the juice component. Pulp is used to make semi-refined carrageenan or could
be dried into powder, and seaweed juice is sold as an agricultural supplement for plants or animal
feeds (Neish, 2013).
2.6.1 Public Perception
Despite success stories, concerns in the health community about the reported inflammatory
and potentially cancerous properties of carrageenan are a growing barrier to inclusion of
eucheumatoid seaweeds in foods and may limit the desirability of entering that sector, even while
the debate on the validity of these claims rages on (Bixler, 2017; Tobacman, 2017). The
“carrageenan controversy” arose out of in vitro studies of carrageenan exposures at the University
of Illinois and has spread widely across the North American blogosphere (Neish et al., 2017).
There are peer-reviewed studies cited on both sides of the debate. It is hard to reverse common
public perception, even when faced with new and contrasting facts. The carrageenan industry has
learned that the hard way after waiting years to respond to initial claims of harmful human health
effects (Bixler, 2017). In 2017, the National Organic Standards Board formally recommended that
carrageenan be banned from certified food products (Hotchkiss et al., 2017). Ultimately, the USDA
chose not to implement the recommendation in 2018 after a public comment period emphasized
that “potential substitutes do not adequately replicate the functions of carrageenan” (Federal
Register, 2018), but the decision did not reverse negative public perception that had developed
over time.
Fortunately, use of carrageenan in cosmetics does not seem to face the same push back.
Cosmetics and nutraceuticals have shown success in recent years through a rapid expansion of
products that incorporate and market their seaweed components, even those originating from
eucheumatoids (Pereira, 2018). There are conflicting public viewpoints on the health and safety of
seaweed and its derivatives. On the one hand, there are large companies like Nestle publicly
searching for a carrageenan alternative in response to push back against potential negative side
effects (Bixler, 2017). On the other hand, seaweed seems to be growing in popularity and touted
in the same high end, health conscious circles as offering sweeping benefits for skin, nutrition, and
even anti-inflammation (Loureiro et al., 2017; Balasubramaniam et al., 2016; Matanjun, 2009).
This would appear contradictory but may speak to the aversion many have to processed ingredients
regardless of their sources.
While the initial market analysis for seaweed in Belize hinted at interest from a spa in
buying seaweed-based spa products if they were ready-made (Dubon, 2016), this research did not
investigate the wider potential for marketing seaweed-based products to spas around Belize. Spa
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treatments are popular with tourists to the country and Belize has held contests for creating the
most “classic” Belizean spa experience (Hamanasi Resort, personal communication, Oct 2019).
2.6.2 Ecotourism
As Lambin & le Polain de Waroux (2013) point out, in addition to goods, another form of
adding value to seaweed operations is farm tourism, although so far there are few successful
examples for seaweed-specific ecotourism (Hussin et al., 2014). Most attempts at seaweed tourism
to date have been efforts to attract tourists to an area that has not traditionally been popular with
tourists, but Placencia already has ample tourists and most members of the BWSFA are highly
experienced as tour guides. Annual revenue from tourism to Belize was US$487 million in 2018,
growing on average 7% per year (World Tourism Organization, 2019). BWSFA’s challenge would
not be to find tourists in the area, but to market their seaweed tours in a way that could compete
for the limited travel days of visitors. Seaweed farms in Belize attract marine life commonly sought
after on snorkeling tours, including corals, reef fish, urchins, and spiny lobsters that take refuge in
the lobster shades used as anchors (Robinson & Cruz, 2015). Any tour to the seaweed farm site
would include a boat ride and pass by the Cayes where participants could come ashore for lunch.
However, the unfolding Covid-19 pandemic has drawn the countries dependence on tourism into
sharp focus, especially in smaller communities like Placencia (Fuller, S., personal communication,
April 3, 2020). Ecotourism alone would not provide the reliable, steady income sought by members
of the BWSFA.
2.6.3 Certification
Several global certification programs exist for seaweed sustainability, although none have
been widely used. Friend of the Sea will certify wild harvested or farmed seaweeds based on
traceability, critical habitat impact, use of chemicals, and social accountability, among other
criteria (Friend of the Sea, 2016). The most robust program was created jointly by the Aquaculture
Stewardship Council and the Marine Stewardship Council (ASC-MSC certification). To date, only
one macroalgae producer has been certified in Korea (Aquaculture Stewardship Council, 2020).
Key requirements for receiving the ASC-MSC certification include ensuring that wild seaweed
stocks are sustainable, environmental impacts including pollution are minimized, worker safety
and fair wages are in place, and community relations are positive (ASC-MSC, 2017). While
demand for certified seaweeds does not yet appear to exist to any meaningful degree (Porse, 2017),
that does not exclude the possibility that high quality, traceable Eucheuma would have value-added
markets. However, information on the demand for eucheumatoid seaweed outside of the
carrageenan commodity market is not available. Members of the BWSFA feel that certification of
their seaweeds is a far-off prospect (Garcia, L., personal communication, Nov 3, 2019)
2.6.4 Neighboring Markets
Overall, minimal research has been done on building value for seaweed in Belize, a region
that already has acceptance and use of the seaweed locally and is relatively close to high end
markets in places like the United States. Demand by western markets for contaminant-free and
highly traceable seaweed products is expected to increase with a growing interest in sustainable
alternatives that “can meet future food demands” (Aleman et al., 2019; Cottier-Cook, 2016).
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Cargill, one of the world’s largest seaweed buyers, recently launched Project ‘Red Seaweed
Promise’ that seeks to source 60% of eucheumatoids from sustainable sources by 2025. The project
was motivated by consumer demands. Cargill is not a feasible buyer for the limited quantity
currently coming out of Belize, but this demonstrates the growing demand across the sector for the
type of seaweed that the BWSFA could produce (Cargill, 2020).
There is also indication that, as production of seaweed in Chile levels off, some companies
in South America may be well positioned to start sourcing more seaweed from nearby sources
such as Belize if the scale of production could meet demand (Santos et al., 2018; Hotchkiss et al.,
2017). The beverage bottling businesses in Jamaica that currently source seaweed from Asia may,
at some point, take interest in sourcing seaweed from the Caribbean if it helps with product
marketing. While efforts can continue to expand farms, improve farming practices, and grow
quality seaweeds, markets are essential to the success of any industry and need to come first
(Poeloengasih et al., 2014). There is currently insufficient accessible information to guide the
BWSFA in their best routes forward for building value and creating markets for Belizean
seaweeds.

2.7 Research Questions
In order to become a successful entity, the BWSFA seeks to develop and locally produce
a viable, value-added Eucheuma seaweed product in order to build value for themselves and their
community around Placencia, Belize. For this research, the question is asked, “How can a
women’s association successfully build value for Belizean grown seaweed?”
This will be examined from several angles;


What, if any, value-added seaweed products have the potential to be viably produced by
the BWSFA? What, if any, value-added seaweed products have a viable buyer interest base
in Belize or in neighboring markets?



What lessons can the BWSFA take from the structures and outcomes of similar entities?



What barriers does the BWSFA face or what advantages do they hold in the global
eucheumatoid market? Where and how can Belize differentiate and compete?



What role can gender play in building value for seaweed?
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3. Research Methods
This project relies on mixed methods research, specifically concurrent embedded methods,
in which elements of both qualitative and quantitative research are employed simultaneously and
exist within the same measurement instruments (Beaudry & Miller, 2016). Following an extensive
review of peer-reviewed literature, publications, and web-based reports relating to the global
eucheumatoid seaweed industry, several data collection procedures were carried out. First, case
study examples were examined and gleaned for lessons relevant to the BWSFA. Second, data from
three distinct survey instruments targeting different populations within the potential market
landscape were analyzed. Survey populations were selected to comprehensively capture
perceptions of widely different markets within Belize. The three populations were local
community members, tourists, and spas in Belize. Community members are a stable, non-seasonal
market opportunity and questions on the survey targeted interest level and buying habits
surrounding seaweed products. Tourism is a large market in Belize in general and questions on
this survey were centered around the potential for seaweed ecotourism and how purchasing
decisions are made. Spas were an unexplored category in previous market research and survey
questions aimed at understanding which seaweed products and their qualities may or may not be
of interest to Belizean spas. Third, a SWOT analysis was performed. As part of this project, the
researcher participated in several BWSFA planning meetings about strategy building and had
continued in depth conversations with each individual member of the association to gain
familiarity with the association’s structure, goals, and member aspirations. Conversations were
also had with industry participants, local entrepreneurs, and community members who knew of
the history and current landscape of Belizean seaweed. In-person interactions took place during
two trips to Belize from Oct 24 to Nov 6, 2019 and Jan 13 to Feb 7, 2020.
This project received a Non-Human Subject Research Designation from the UNE IRB
Board (Appendix 5), and therefore only verbal consent was required from all participants involved.
Subjects could participate only after the researcher verbally provided and received back informed
consent. No personally identifying information was collected as part of this research. See
Appendix 1-3 for copies of the measurement instruments used in this study.
3.1 Case Studies
Notable cases relevant to “upgrading” of value chains for farmed products, covering a
range of sectors, were summarized based on information transferrable to the Belize seaweed
industry and the BWSFA. An extensive internet search and peer-reviewed literature review for
case studies was conducted based on the criteria that at least two of the following factors needed
to be true: 1. participants are women; 2. product is seaweed based; 3. value addition occurs; 4.
structure is an association or similar; and/or 5. takes place in Belize. These criteria led to the
selection of seven different cases of companies or groups doing value addition with farmed
products. Attempts were made to connect representatives or participants of these case studies.
Unstructured phone interviews were had with owners of two case study companies, Truly
Turmeric and TexBel Farms. They answered questions related to the background and structure of
their business, barriers and successes throughout the company’s history, marketing approaches,
and recommendations for new entrepreneurs.

3.2 Market Landscape Surveys
3.2.1 Community Survey
In January 2020, members of the BWSFA administered a survey with members of the
community to better understand the local market potential and to fulfill a requirement for a grant.
After consulting with the BWSFA about grant needs, the survey provided to association members
was written by the researcher to address grant requirements and simultaneously provide data
relevant to this research project. Several questions from this survey were incorporated into the
Tourist and Spa surveys described below. Sixty participants completed the community survey.
They used random sampling of community members living in the area of Placencia, Hopkins,
Dangriga, San Pedro, and Caye Caulker. The BWSFA selected these locations given their
proximity to the coast and therefore their likelihood to be familiar with the utilization of seaweed
derived products. Participants either filled out the paper survey themselves or the administrator
would read aloud each question and mark their answer, whichever the preference of the participant.
The researcher was provided with the raw data from these surveys for secondary analysis. All
survey data were used by the researcher in secondary data analysis even when a survey had one or
more questions left blank. See Appendix 1 for a copy of the Community Survey instrument.
3.2.2 Tourist Survey
A survey aimed at tourists was carried out in Placencia, Belize from January 23- February
7, 2020. The survey sought to gather marketing insights and data on tourist interest in seaweed
products and ecotourism. One hundred tourists participated in the survey. Convenience sampling
was used by walking around Placencia Village between the hours of 0900 and 1900 and asking
passersby if they would be willing to participate in the study and fill out the paper survey. They
had to confirm that they were a tourist to Placencia and not a resident. They could ask clarifying
questions while filling out the survey and could skip any questions they did not want to answer.
Terms that may be confusing, such as “ecotourism”, were operationalized on the survey itself, so
that all participants were operating under the same definition. Survey questions were developed in
partnership with members of the BWSFA to ensure that questions were relevant and targeted
information they found valuable to know for the purpose of their association and product
development.
Even though English is the primary language spoken in Belize, not all tourists speak
English as their first language. Due to language barriers, two of the surveys were invalidated and
removed upon an apparent misunderstanding of question wording, making the final number of
participants = 98. It should be noted that some participants left questions blank so not every answer
has an n = 98; and this is noted where relevant. See Appendix 2 for a copy of the Tourist Survey
instrument.
3.2.3 Spa Survey
Spas were identified as a category of high potential for interest in seaweed products and
no prior research surveying them in Belize could be found (Dubon, 2016). Nineteen spas
throughout Belize responded to requests to be surveyed between January 23 to February 7, 2020.
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This sample size, while small, represents an estimated 38% of spas in Belize and is in line with
recent studies investigating seaweed supply chains (Swanepoel et al 2020). A blanket sampling
technique was attempted by visiting or reaching out to the majority of spa operations in the
primary tourist hubs of Belize, namely Placencia, Hopkins, San Pedro, Caye Caulker, Belize
City, and San Ignacio to see if they would be willing to participate. They were located by
internet search and snowball method (Walliman, 2018), and the researcher estimates there to be
about 50 spas in total in Belize, including resorts with in-house spa services. The survey was
filled out by a representative of the spa. In all but two cases, the person filling out the survey was
confirmed to be the owner or head manager of the spa and would be the one making product
sourcing decisions. Survey questions were pre-screened and tested by members of the BWSFA
to ensure they made sense to a primarily Belizean audience. Participants could ask clarifying
questions while filling out the survey and could skip any questions they did not want to answer.
While most were completed as paper surveys by the participant in-person at the spa, two were
filled out over the phone and one was returned by email due to constraints on availability. See
Appendix 3 for a copy of the Spa Survey instrument.
3.2.4 Survey Analysis
Descriptive statistics and Pearson’s r analyses were compiled using SPSS Software and
MS Excel for all quantitative survey questions (Kremelberg, 2011). Pearson’s r values, or
correlation coefficients, determining the existence and direction of a relationship between
variables on the survey are reported in the results as (r= +/- x, P= x) with a P value < .01 considered
statistically significant. Likert scale data were analyzed using numerical equivalents from 1-5
(Strongly Disagree = 1, Neutral = 3, Strongly Agree = 5). Qualitative data were aggregated, and
all responses stated are direct quotations from the survey respondent.
3.3 SWOT Analysis
A data supported Strengths, Weaknesses, Opportunities, Threats (SWOT) Analysis was
performed to evaluate BWSFA’s positioning as the potential leader in seaweed production and
value creation for Belize (Helms & Nixon, 2010). It is updated to reflect the most recent landscape
of the Belize seaweed industry and the BWSFA as of the date of this paper. A SWOT analysis is
viewed as a useful step for an organization to develop a suitable path forward. The top row covers
“internal” factors that are predicted to have positive or negative influences on the organization.
These include categories such as people involved, skills, financing, and branding. The lower row
names “external” factors that come into play from sources like government, the environment,
society, and especially in this case, climate (Gurel and Tat, 2017). While some critics have pointed
out that SWOT analyses don’t often go far enough with strategic planning and goal setting, they
can be a strong starting pointing for visioning the road, or road blocks, ahead and can retain value
if reflected on and updated frequently (Helms & Nixon, 2010). This particular SWOT analysis was
compiled using information from case studies and the literature, conversations with relevant
industry participants in Belize, researcher observations from both field excursions, and results
from the surveys.
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4. Results
4.1 Case Studies
Table 1. Summary of farmed product case studies, their attributes, and key takeaways for the BWSFA that could be applied or
considered as they continue to develop their association structure and business model.
Women?

Seaweed?

Value
addition?

Association?

Zanzibar
Seaweed Cluster
Initiative
(ZaSCI)

✓

✓

✓

✓

Binmaley Rural
Improvement
Club (BRIC)

✓

✓

✓

✓

Evoware

Truly Turmeric

✓

Phetchabun
Tamarind

Berber Women’s
Argan Oil
Cooperative

TexBel Farms

✓

Belize?

✓

✓

✓

✓

✓

✓

✓

✓

✓

Key Considerations for BWSFA Structure
-Serves as a marketing, training, and support
organization with individual member
products
- Logo and packaging drive sales, as well as
social media
-Tours of operations have been successful
-Solar dryer made grinding to powder easier
-Education campaigns have driven local
demand for seaweed-based products
-Well-established farming operations were
precursor to value-added products
-Benefited from partnerships with
universities and non-profits for research and
product development
-Publicity and storytelling via social and
national media was a turning point for sales
- Each member is responsible for a different
value-added product or administrative role
-Pursuing export market was essential for
profitability
-Possible to create product without
preservatives/chemicals
-Quality standards of raw or dried seaweed
translates into higher value
-Pursuing export market was essential for
profitability
-No refrigeration for products
-Distribution around Belize has been largest
barrier
-Logo and packaging drive sales
-Nutrition labeling and shelf-life improve
product popularity
-Logo and packaging drive sales
-Large variety of products brought more
attention to tamarind as an ingredient
-Benefited from partnerships with
governments and non-profits for equipment
and capital to pay for certification
-Having more hands to produce allowed them
to meet demand and compete
-Demand already existed internationally
-Did not act as full income replacement
-Innovation on the farm level leads to gains
in final product output
-Sustainability is headline of all marketing
-Pursuing export market was essential for
profitability
-Offer co-packing, and emphasize the
importance of partnerships when creating a
successful business

Zanzibar Seaweed Cluster Initiative (ZaSCI)
Commercial eucheumatoid seaweed farming began in Tanzania in 1989 with most farming
taking place in Zanzibar. It has been the third largest producer globally with over 26,000 farmers
involved in production and most seaweed is exported to countries like Denmark, France, and the
U.S (Rubaguma, 2020; Frocklin et al., 2012). Initially, conflicts arose in households where women
wanted to leave the house to earn money from seaweed farming. Yet over time, women came to
account for 78% of farmers and became part of the “bread-winning economies” of family units as
acceptability in the local culture grew (Msuya & Hurtado, 2017).
In 2006, spearheaded by Dr. Flower Msuya, the Zanzibar Seaweed Cluster Initiative
(ZaSCI) was formed to “bring seaweed innovation to the women rather than just maintaining a
cash crop” (Milele Zanzibar Foundation, 2017). This was largely in response to temperature
increases lowering growth rates and damaging the seaweed crops (Neish, 2013). ZaSCI assisted
with upgrading to combat this volatility by assisting women seaweed farmers in developing valueadded products, starting with a seaweed powder that could be used in soaps and body creams. A
solar drier was found to be helpful in this process as it made grinding into a fine texture easier. A
decade later, over 300 women make value-added products out of Eucheuma and Kappaphycus
seaweed, either as individuals or in small groups like the model of the BWSFA (Msuya & Hurtado,
2017). They have been able to expand beyond the domestic market and sell in neighboring
countries, which is something many regions that try value-added seaweed food products fail to do
because they lack capital to invest in increasing shelf life and export regulations are restrictive
(Wright, 2017; Poeloengasih et al, 2014). Physical strain and injury from seaweed farming
activities has been documented in Zanzibar so value-addition has also offered respite from the
demands of farming for many women (Msuya, 2013).
Two value-added enterprises that came out of ZaSCI are highlighted here for their notable
success. First, the group Ukweli Ni Njia Safi, which translates to “Truth is the Clean Way”, was
formed by a woman frustrated by what was described as inactivity of many members in a previous
association of value-added producers. With ten members, including her two children, Ukweli Ni
Njia Safi creates soap, shampoo, lotion, and food products like juice, tomato sauce, and cookies
out of seaweed. The women in Ukweli Ni Njia Safi successfully sell their products at exhibitions
and over the phone throughout East Africa, emphasizing the nutritional and health benefits (Msuya
& Hurtado, 2017). Secondly, Seaweed Co., Ltd. also known by Mwani Zanzibar, has created a
stunningly beautiful and eye-catching social media campaign for their range of seaweed-based
cosmetic products. They sell their oils, scrubs, soaps, and lotions out of a storefront in Zanzibar
where they also provide tours of the full operation from farm to production. They have grown large
enough to make 1,000 bars of soup a day, each bar containing up to 20% seaweed (Marzo, 2019).
These enterprises get a boost from widespread education and promotion events put on by ZaSCI
for the public, in which chefs are also invited to attend annually and sample innovative seaweedbased food products (Milele Zanzibar Foundation, 2017).

Binmaley Rural Improvement Club (BRIC)
Established in 1989 with 15 members, BRIC is a women’s association farming milkfish in
ponds in the Philippines that now has 85 active (& 35 inactive) members (Hasan et al, 2020). Their
structure with elected officials closely mirrors that of the BWSFA. They initially received all
equipment and start-up capital from a government micro, small, and medium enterprises (MSME)
assistance program. They continue to be frequent recipients of various livelihood assistance
programs (Hasan et al., 2020). Now, all active members receive a dividend at the end of the year
and are paid an hourly wage for labor toward association activities. In addition to selling live,
whole fish, members of the association have developed a wide range of value-added products over
the years. Products include different cuts of the fish with higher value, smoked fish, and fish
sausages. Some products have a notable theme of “zero waste” from the fish. Examples of these
products include a fish paste out of the milkfish intestine, a liquid fertilizer out of other viscera,
seasoning out of fish bone, and a cracker snack out of the fish skin (FAO, 2017). Every member
has responsibility for one value added product and overseeing its production, while other women
are tasked with managing finances or marketing promotions (Gonzal, 2019). Everyone has their
own, clear role.
Over the years, they have worked with consultants and experienced entrepreneurs to learn
administrative skills, develop feasible business plans, and gain marketing know-how, which is an
effort to keep all work within the association so that pay and benefits are retained for members.
They have gained substantial publicity within the Philippines through features on women in
sustainable food production found on television, in magazines, and on YouTube. BRIC has been
credited with setting an example for other women-owned food businesses to get their start (Hasan
2020). “Upgrading” occurred in all four of Trieneken and Van Dijk’s (2012) categories. In addition
to 1) upgrading through an increase of value and 2) upgrading by improving market access, strong
relationships with local universities, research centers, non-profits, and government agencies
throughout the Philippines allowed BRIC to upgrade through 3) better value chain governance
structures and 4) better partnerships (Gonzal, 2019). However, they have still not broken into
export markets. While BRIC and BWSFA have many parallels, a key difference is the proximity
of Belize to high value export markets (e.g. the US and Canada) compared to the Philippines,
which is beneficial for BWSFA. Yet both countries have strict and slow exportation processes,
complicating efforts.
Evoware
Founded in 2017, this rapidly growing and publicized company creates seaweed-based
packaging as an alternative to conventional plastic. The products are growing in range every year,
from cups to instant coffee powder casings and burger wrappings. The packaging dissolves in
water, is edible, and biodegrades if disposed of. It is also shelf-stable for two years despite not
using preservatives and chemical processing (Tanuwijaya 2018). Co-founder David Christian
pursued the idea after realizing that his home country of Indonesia is both the world’s largest
producer of plastic waste, and the largest producer of carrageenophyte seaweeds. They use
Kappaphycus alvarezii as their source and process it into packaging locally in Indonesia.
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Evoware has transitioned to working only with the Makassar Seaweed Cooperative in
Sulawesi Island, which has over 1,200 farmers, due to initial issues with quality control and
contamination. By paying farmers 178% more than they would earn from other buyers, Evoware
has been able to incentivize standardization among the farmers product and incorporate education
around sustainable practices (Evoware, personal communication). With its various packaging
products now on the market, Evoware makes 18% of their sales in Indonesia and the rest
internationally across 30 countries. Reaching out to larger purchasers has allowed their production
volume to increase. Their goal is to bring the price down to around 30% above the price of
conventional packaging so that it can compete broadly in the packaging market and be accessible
to more businesses (Darred, 2019).
Truly Turmeric
The company Naledo was founded in 2015 by Umeeda Switlo and her daughter Nareena.
Based in Toledo District of Belize, they make two varieties of whole-root turmeric paste, packaged
in glass jars under the branding “Truly Turmeric”, that are not only available throughout Belize,
but in over 200 stores in Canada including all Whole Foods Market locations and can be found in
four states in the U.S (Switlo 2020). This is a unique product line with its own niche market.
Naledo now partners with 150 turmeric farmers throughout Toledo and pays farmers 28 times the
global average for turmeric due to the price they receive per jar of value-added turmeric paste
(US$12/227 g jar). They intentionally did not want to create a co-op structure because they felt it
did not reward individual farmers for their share of the work and caused too much infighting. They
also did not want the added burden of managing growers that would have come from being
vertically integrated (Switlo, U., personal communication, April 2, 2020). Naledo employs 12 staff
who work at the processing facility in Toledo and creating jobs for young people is a pillar of their
company mission. “Wild-crafted” is their tagline for turmeric because the root does not grow in
traditional monoculture rows, but rather pops among farmers other crops. First encountering the
word within the chaga mushroom market, they have found it to be an appealing marketing term.
Umeeda indicated that the largest barriers they have had to overcome were 1) transportation
and distribution throughout Belize, 2) navigating export and government agency oversight such as
HACCP (Hazard Analysis Critical Control Points), and 3) accessing proper packaging. For
example, even though all their partner stores across Canada are supplied by a single distributor,
they “still do not have a country-wide distributor in Belize” and partner with several, including
Marie Sharp, to get their product into stores. The team at Naledo has found that factors that help
new products enter into international markets are 1) international flavor, 2) no refrigeration needed,
3) making sure other inclusions or ingredients are local as well and 4) professional labeling and
logo design that would appeal to “Whole Foods Market foodies”. They source all their coconut oil
locally and get their lime juice from TexBel Juice Company, the only high-pressure juice processor
in Belize which is not far from Placencia. Umeeda and Nareena also believe that it was their push
for international markets at the very start that has allowed them to be viable. As Umeeda puts it,
“make it popular abroad, and then Belizeans will want it too”. Finally, they recommend growing
a business in increments - they still consider themselves working at the artisanal level. They have
upgraded step by step from a room in a house through two other facilities, getting progressively
larger each time. After five years, they are now expanding into a new product line of juices. They
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don’t feel as though this expansion would have been possible without first achieving broad success
with the turmeric paste (Switlo, U., personal communication, April 2, 2020).
Phetchabun Tamarind
The Phetchabun region of Thailand is one of the most globally well-known places for its
production of sweet tamarind. While much of it is processed for export as a commodity, eight
community enterprises operate in the region. These community enterprises are collectives of
several people acting together to create value-added products out of the tamarind they either grow
or buy from farmers. Examples of value-added products include herb-mixed tamarind, buns with
tamarind filling, tamarind juice, and tamarind chili paste (Sirikudta 2014). In comparing products
across these eight enterprises, Sirikudta found that factors that improved popularity were 1) unique
and stylish packaging, 2) longer shelf-life, and 3) nutrition labels included on packaging.
Consumers with higher incomes were more likely to purchase value added tamarind products. The
larger the array of value-added tamarind food products available to consumers, the more likely the
community enterprises were able to expand their market interest base in tamarind. Ultimately, they
found that through a large industry and catching a wider range of consumers eyes, all producers
benefited (Sirikudta 2014). This would indicate that the BWSFA should not concern themselves
too heavily with competition from other seaweed-based products beginning to take hold in their
region and instead focus on creating variety to appeal to more consumers, encouraging broader
awareness to grow around seaweed and its uses.
Berber Women’s Argan Oil Cooperative
The history of argan oil production in Morocco is extensive, but it wasn’t until the 1990’s
that international interest began to grow in the product and its benefits. Not unlike the current trend
for seaweeds, cosmetics companies took an interest in argan oil for skin care and the story it offered
of conservation and rural development (Lambin & le Polain de Waroux, 2013). By 2006 there
were 16 foreign owned pressing plants that created almost all the argan oil coming out of the
country. The women involved in harvesting, who had traditionally pressed it by hand for local sale,
were only selling the raw nut to these pressing plants (Argan Oil Direct 2019). With support from
the European Union and the direction of University of Morocco Professor Zoubida Charrouf,
various producer cooperatives were formed throughout the region, all made up of women
harvesters. They received production equipment from NGO’s and the government eventually
fronted the money for getting the argan oil organic certification. However, one study throughout
this region of Morocco found that the production of argan oil did not act as a full income
replacement (Lambin & le Polain de Waroux, 2013). Members still worked in other farming
ventures or would travel to cities for more lucrative work.
TexBel Farms
TexBel Farms is a vertically integrated fruit juice company with the only high-pressure
juice processing facility in Belize. The processing plant is in Maya Village Center, not more than
an hour from Placencia. The company was founded by two Texans in 2013 who saw Belize as a
wealth of fertile land in close proximity to markets in the United States and Canada. They now
own 3,000 acres of farmland planted with coconuts and citrus with the goal of “reshaping the
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tropical fruit beverage industry” (TexBel, 2020). TexBel selected coconuts as their primary crop
because the citrus industry had been facing crippling disease since 2010. They are currently trying
an innovative method of co-culture and irrigation of coconut and lime crops that will increase their
sustainability. While citrus and coconut production is vertically integrated into the company
structure, a wide variety of other fruits are purchased from third-party farmers, allowing TexBel
to increase its impact in the community (Irving, E., personal communication, April 18, 2020). The
company recently launched its own line of value-added coconut water and spice drinks, called
Black Sails Juice Co., with flavors like grapefruit/ginger and pineapple/lime/cayenne. Bottled
juices will enter the export market as well as local Belizean grocery stores. They have developed
a high-quality logo and labels that are featured prominently in their social media branding
campaign. Distribution around Belize continues to be a challenge for TexBel Farms since their
founding. According to Eccleston Irving, their director of sales and “special projects” coordinator,
they frequently fill special orders or make custom formulas for large customers, and are open to
co-packing beverages that local entrepreneurs develop, including in the testing phase without
minimum quantity requirements (Irving, E., personal communication, April 18, 2020).
4.2 Market Landscape Surveys
4.2.1 Community Survey
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Of the 60 participants surveyed, there were an equal number of male and female, ranging
in age from 17 to 60, with an average age of 35.4. Twenty-six were from San Pedro/Caye Caulker,
and the remainder resided on Belize’s southern coast. Only 18 respondents were unaware that
seaweed farming is taking place in Belize, but 13 of those live in San Pedro or Caye Caulker,
leaving only 12% of people living near the Placencia seaweed farms unaware of this activity. Use
of seaweed is high across all locations. 82% of respondents used seaweed products in some form,
most commonly in the popular drinks and shakes (Figure 5). The highest number, 33%, purchased
seaweed-based products monthly, while 7 respondents purchased seaweed in some form daily
(Figure 6). Those who didn’t buy seaweed say it is too hard to get (3 people), they don’t know the
benefits of it (3 people), or they don’t like it (2 people).

SOAP

HAIR

Fig. 5. Types of seaweed products purchased by
respondents to the Community Survey (N=53).

Fig. 6. How frequently seaweed-based products are
purchased based on responses from the Community
Survey (N=60).
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In response to the statement “I know what seaweed gel is and at least one way it can be
used”, only 6 people (10%) disagreed with the statement and 53% were in agreement, indicating
that the majority of respondents had some degree of familiarity with seaweed gel. The same
number, 53%, were also most interested in gel as a product when asked to choose between gel and
powder. For the same question related to seaweed powder, slightly less (40%) agreed that they
knew about powder and its uses. In addition, 4 people (7%) had actually used powder before
though none had produced it themselves by hand. The data showed that a moderate positive
correlation exists between knowledge about how to use powder and willingness to pay a higher
price for it (r=0.472, P=.001). Sixteen respondents (27%) had used gel before, and 81% of those
16 had made their gel by hand. All except for 1 used the gel or powder as a home use product. The
other person used seaweed gel in another product that they sell.
The average price people were willing to pay for 0.23 kg container of gel is $17.75 BZE.
$2 BZE = $1 USD. For 0.23 kg bag of powder they were willing to pay slightly more at $18 BZE
on average. The ranges for these prices are large; for gel, responses ranged from $8-50 BZE and
from $5-50 BZE for powder (Figure 7). Twenty-three people (48%) would pay more for the gel
over the powder, while 15 people (31%) would pay more for the powder than the gel. Differences
were no more than $5 BZE for any individual pairing of answers. Ten people (20%) would pay
the same amount for either of the two products, not seeing a value difference between them. 78%
agreed that they would pay more for a product that supported gender equity, with 56% strongly
agreeing with that statement.
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Fig. 7. Willingness to Pay for 1/2 pound of seaweed gel and seaweed powder based on responses from
the Community Survey. Prices are in BZE (1 USD= 2 BZE). (N=60).
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Participants were also asked to rank 6 factors based on their level of importance when
making a purchasing decision, on a scale of 1 (most important) to 6 (least important) (Figure 8).
Each ranking was multiplied by its respective value to determine a total rank. Those rankings came
out in the following order with their rank total included (higher rank total means it is ranked higher
in importance); health benefits (226), taste (214), local (179), well-known brand (108), ecofriendly (106), and attractive packaging (91). The top two factors, health benefits and taste,
received a rank more than double that of the three lowest ranked factors.
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Fig. 8. Ranked factors considered when purchasing a product, with 1 being most important factor and 6
being least important factor, from the Community Survey. Percentages show the percent of respondents
who assigned that rank to each factor. (N=44).
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4.2.2 Tourist Survey
Of the 98 participants surveyed, age ranged from 22 to 78 with an average age of 43.5. The
majority (61%) of respondents were visiting Belize from the U.S. For 74% of people, it was their
first time in the country and for those who were returning visitors, they had been to Belize an
average of 2 trips previously. 64% of returning visitors were over the age of 50, and one tourist
had been to Belize on 6 previous occasions. The average vacation length was 7 days (median=5
days). See Table 2 and Figure 9 for detailed demographics of respondents.
Table 2. Triangulation of survey data through comparability
to Belize Tourism Boards 2019 data (BTB 2019), validating
survey data as representative of Belize tourist population.
Survey Data BTB 2019 Data
%
%
Country
USA
61
66
(Europe total)
18
11
Canada
17
8
UK
5
3
France
6
2
Germany
3
2
Australia
2
1
Mexico
1
1
Sweden
2
<1
Portugal
1
<1
Switzerland
1
<1
Age
<35
36%
38%
35-60
54%
50%
>65
10%
12%
74%
72%
First Time Visitor
7
Average Days of Trip 7

Fig. 9. Home country demographics of visitors to Belize,
compared between the Belize Tourism Board (BTB)
national data from 2019 and the participants of this
projects survey in Jan/Feb 2020 (N=98).

Factoring in the length of each individual’s vacation, number of “daytrips, tours, or
excursions” averaged out to be 1 every 3 days, with an overall average of 1 daytrip per vacation.
This means there are few opportunities and strong competition on the average tourist’s trip to get
them on the tour you want to run, in this case a seaweed farm tour. However, 34% of tourists did
not go on any daytrips so by accounting for
those, the average number of daytrips
becomes 2. The variables of age and
number of daytrips were found to be
moderately correlated in the negative
direction (r= -.48, P<.001), meaning that
younger tourists were more likely to go on
multiple day trips despite having shorter
vacation lengths. 79% of tourists had
Food
Art
Clothing
Collectible
Collectibles
participated in ecotourism at some point,
and about half (52%) had done so in Fig. 10. Top souvenir type of preference for tourists in
Belize. On average, tourists spent US$50 Placencia (N=98).

on souvenirs during their visit, spread across a variety of souvenir categories with food being the
most popular (Figure 10). Just as on the Community Survey, tourists were asked to rank 6 factors
based on their level of importance when making a purchasing decision. Each ranking was
multiplied by its respective value to determine a total rank. Those rankings came out in the
following order with their rank total included (higher rank total means it is ranked higher in
importance); local (438), eco-friendly (374), health benefits (332), taste (289), well-known brand
(191), and attractive packaging (161). The top two factors, local and eco-friendly, received a rank
more than two times that of the lowest two factors (Figure 11).
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When it comes to seaweed specifically,
42% indicated they have used seaweed at home
(Figure 12). 64% had encountered seaweed in
some form in Belize, with the highest number of
encounters being from the ever-popular shakes
and also the beach (Figure 13). Respondents
could indicate more than one way in which
they’ve encountered seaweed. When asked if they
were “aware that seaweed farming is happening

NUMBER OF RESPONSES

23

Fig. 11. Ranked factors considered when purchasing a product, with 1 being most important factor and 6
being least important factor, from the Tourist Survey. Percentages show the percent of respondents who
assigned that rank to each factor. (N=98).

SEAWEED USE AT HOME

Fig. 12. Tourists use of seaweed or seaweed-based
products at home (N=98).
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60% of respondents agreed they were
curious to learn more about seaweed
farming in Belize skewing the average
Likert score (on a 1-5 scale) to 3.6.
Willingness to spend part of their vacation
was lower with only 39% agreeing that
they would do so, and an average Likert
score of 3.1 just above “neutral”.
However, curiosity to know more and
willingness to spend vacation time were
significantly correlated (r=.648, P<.001).
Willingness to spend vacation time also
showed a strong positive correlation with
the number of hours a tourist was willing
to spend on a seaweed farm tour (r=.690,
P<.001) (Figure 14).
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Fig. 13. Forms in which tourists have encountered seaweed
during their time in Belize (N=98).

in Placencia”, 96% were not aware and the
4 who said they were aware had all visited
Placencia more than once previously or in
one case was staying for 30 days.

STRONGLY
DISAGREE

DISAGREE

NEUTRAL

AGREE

STRONGLY
AGREE

AVERAGE

"WOULD SPEND VACATION TIME TOURING SEAWEED FARM"

Fig. 14. The willingness of a tourist to spend part of their vacation touring a seaweed farm had a strong positive
correlation (r=.69, P<.001) with the maximum number of hours that person would want to spend on that tour.
Average number of hours based on agreement with the statement "I would spend part of my vacation touring
a seaweed farm and learning about the industry" are shown, along with the overall average of 1.9 hours. (N=98).

Tourists were provided with 2 sets of words that may be used on packaging and marketing
material for the BWSFA’s products. The rankings of word appeal are shown in Figure 15 and
Figure 16. When asked to specify if any of those 11 words bring a negative association to mind,
only “Seaweed” and “Sea moss” had no negative associations, while “Carrageenan” was the most
negatively associated word listed (Figure 17). “Carrageenan” was frequently seen as a
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“carcinogen” or sounding “like a disease”. Several tourists seemed aware of the carrageenan
controversy unfolding in the U.S. (Bixler 2017) when they said it is an “ingredient in food that’s
bad for your health”. “Eucheuma’” was also pegged 8 times as “sounding like a disease” or
“pseudoscientific”. “Harmful algae blooms” and “we have it in our pond and its gross and a pain”
exemplify the reasons why “Algae” was seen negatively by some. “Farmed” and “Aquaculture”
both had negative associations related to the farmed versus wild controversy in fish with a
representative response saying, “farmed may not be as good as wild”. “Cultivated” fell under this
reasoning too, although more specifically for an association with “degradation of the
environment”. “Wild-Crafted” and “Sustainably-Grown” were each mentioned once as sounding
like “scam marketing”. See Appendix 4 for a full list of all quotes given about negative word
associations.
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Fig. 15. Ranked appeal of seaweed synonyms, 1 being most
appealing and 6 being least appealing, from the Tourist
Survey. Percentages show the percent of respondents who
assigned that rank to each word. (N=98).

Fig. 16. Ranked appeal of seaweed modifier words, 1
being most appealing and 6 being least appealing, from the
Tourist Survey. Percentages show the percent of
respondents who assigned that rank to each word. (N=98).
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Fig. 17. Words identified by tourist survey participants as holding a negative association. Word size is weighted by
frequency of times each was identified. See Appendix 4 for a full list of reasons given for the negative associations.

4.2.3 Spa Survey
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Out of the 19 spas who filled out the Spa Survey, 79% were already aware of seaweedbased products on the marketplace but only 4 spas (21%) currently used seaweed products in their
spa treatments. Seaweed was used in a body wrap made by hand from seaweed gel at 3 spa
locations, in a facial at 2 spas, as a seaweed and coffee scrub for cellulite at 1 spa, and as a drink
offered to patrons on arrival at 1 spa. Those who were aware of seaweed but didn’t use it at their
spa stated that seaweed was too expensive (2), hard to access (2), or too smelly (1).

Fig. 18. Top 3 most popular products with customers at each spa location, as indicated by Spa
Survey respondents (N=37).

The most popular spa products across all respondents were face masks and massage oil
(Figure 18). Four spas made their face masks in-house while every spa who listed body scrub or
body wrap (9) as the most popular product made it in-house. The most frequently mentioned
“important aspects” of a spa product to customers included smell, effectiveness, natural, and
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quality (Figure 19). 84% of spas sourced at least 1 ingredient from Belize, with coconut oil, sugar,
and honey being the most common. The strongest response to the various Likert scale questions
posed to spas came for “source of the spa product we use matters to our business” with 74%
strongly agreeing (Likert score of 4.7). The strongest response in the opposite direction was in
answer to “I would be open to replacing one or more of our popular products with an alternative
version”. 32% of spas strongly disagreed and the Likert score (2.8) was the only one that fell below
neutral (Figure 20). After taking the survey, many spa representatives commented that while they
would not replace their popular products, they would certainly add new products to the suite of
offerings. Strong correlations were found between willingness to pay more for local Belizean
products and to pay more to support gender equity (r=.771, P=.001) and between willingness “to
pay more for a ready-made, Belizean grown, seaweed-based spa product” and whether or not they
would buy gel or powder (r=0.849, P<.001). These relationships are a good sign for the BWSFA
as it seems the association’s inherent attributes will work in their favor in regard to price.

Fig. 19. Most important aspects of a spa product to customers, as indicated by Spa Survey respondents (N=19).
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Strongly Agree

Would pay more for ready-made, Belizean, seaweed product
Would buy ready-made, Belizean, seaweed product
Would make in-house seaweed product
Would pay more to support gender equity
Would pay more local Belizean product
Staff are knowledgeable about products
Source of spa products matter to business
Would be open to replacing most popular product
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Fig. 20. Spa Survey respondents’ level of agreement from all 8 Likert scale questions from strongly disagree to strongly
agree, in percentages. (N=19).

36

Spas also ranked their relative interest in the current suite of BWSFA seaweed products
and differences between seaweed gel and seaweed powder preference are not significant (Figure
21). There was interest in both these value-added forms. However, spas did have a wide range of
ideas for spa products they would like to see be made from seaweed. For example, 3 spas wanted
to see a treatment product for sunburn that could replace the aloe they use now. Other products
included a water-based massage cream, face mask with seaweed powder and essential oils, a
seaweed-salt scrub, and seaweed oil to supplement or replace massage oil.
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Fig. 21. Ranking of interest level in seaweed-based products on Spa Survey (1 being most
interested, 5 being least interested. (N=19).
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4.2.4 Cross-Population Survey Results
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Willingness to pay (WTP) is the amount of
money a consumer would give up in exchange for a
product or service they are presented with that does not
include a price tag (Sirikudta 2014). Community
members and spas were asked to state their WTP for both
seaweed gel and seaweed powder. Spas indicated a
slightly higher WTP for both gel and powder at $19.40
and $21.20 BZE respectively (US$9.70 and US$10.6)
but the difference between populations was only
US$1.50 or less (Figure 22). All three survey
populations were asked if they were more interested in
buying gel, powder, or neither product. Tourists were
most interested in powder while community members
favored gel and spas were almost evenly split between
the two. Tourists also had the highest percentage (35%)
of respondents who were not interested in either seaweed
product (Figure 23). All three survey populations
showed a willingness to pay more for a product that
supports gender equity, with community members
expressing the most enthusiasm for that statement
(Figure 24).

POWDER

Fig. 22. Comparative Willingness to Pay for
seaweed gel and seaweed powder between
community members and spas. Price in USD/half
pound.

Since both community members and tourists were asked about the factors that mattered
most when making a purchase, rank 1 and 2 are shown side by side (Figure 25 & 26). Tourists
cared more about a product being local and eco-friendly, while community members focused more
on taste and health benefits. Health benefits was the highest ranked shared factor across the two
populations.
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Fig. 23. Comparison of preferred seaweed product form
across 3 survey populations.
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Fig. 24. Comparison of responses across all 3 survey populations to the statement "I would pay
more for a product if it promoted gender equity by supporting women’s empowerment."
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Fig. 25. Comparison of the No. 1 ranked factor considered when purchasing a product between
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tourists and community members.
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4.6 SWOT Analysis- BWSFA as Successful Entity within the Belize Seaweed Industry

STRENGTHS















Already established association structure (July 2019)
with legal and financial standing recognized by Belize
government
Members hold diverse skill sets from in-water
experience to value-added product creation
Funding and extension support from The Nature
Conservancy, with access to researchers
Have an established farm site reachable from Placencia
with permit to grow seaweed
Visible processing location along main road into
Placencia, great location for signage/marketing
Passion for data collection and tracking to continue
improving growth
Office technology i.e. BWSFA phone, computer,
printer, and vehicle have been secured
Commitment to implement identified quality control
measures that will improve product over current
producers
Traceability of product from farm site through valueadded processing sets them apart from other regions
Strong network in local community to increase visibility
and get product in more stores, as well as strong ties
with tourism industry and operators
As a women’s association, can tap into a consumer
willingness to pay more for products that support
gender equity and women’s livelihoods, through
marketing and storytelling

OPPORTUNITIES
















Proximity to largest shipping port in Belize
Accessible, shallow ocean areas for expansion of
seaweed farming industry off Placencia
Low typhoon risk minimizes crop damage
Placencia already known by Belizeans as primary
source of dried/unprocessed seaweed
Growing species native to Belize, providing opportunity
to keep genetic stock healthy
Informal agreement from local laboratory to perform
frequent water quality testing on fresh water used for
processing
Compete Caribbean recipient; guidance and resources
provided for product marketing and publicity
Potential to be granted a shop on the main pier
Unsaturated market (only 3 non-beverage Belizean
seaweed products currently in circulation)
Large annual influx of tourists, growing 7% each year
Seaweed contains beneficial properties for health and
nutrition, in line with stated customer values and with
growing high-end market
Seaweed farming is in line with growing trend of
ecotourism, purchasing local, and going “natural”
Proximity to US and Caribbean markets

WEAKNESSES

















Shifting levels of clarity around shared goals, purpose,
and member roles
Vision differs between members
Lack of clear value-added product concepts
Unable to pay salary to members without income from
product sales first
Time constraints of members contributions to the
association as they must work other jobs to earn
income, mostly within tourism sector
Centralized office space not accessible to all members
equally
Limited options for value-added product packaging
available in Belize
Do not have own boat and have to charter
Nutrient analysis not yet performed for products and
testing currently not feasible in-country
Currently do not have equipment necessary to produce
value-added product at scale nor the capital to invest
in this equipment
Ground-truthed cost-structure does not exist
Buyers not established and product development
indirectly linked to market interest and demands
Weak brand identity and no social media presence
Limited training for members on professionalism,
communication, and entrepreneurship

THREATS















Climate change and high fall temperatures leading to
ice-ice and breakage
Growing scarcity of starter seeds found locally
Inconsistent supply of high-quality fresh water for
processing
Distance from Placencia to the rest of Belize- other
regions could become hub for seaweed production
Placencia Producers Cooperative as competition
depending on how relationship is managed
Value-added product creation is a popular idea both
with several non-affiliated locals and at least one
American foreigner who owns property in Placencia
Prices coming out of Asian market are impenetrable in
the broader supply chain
Suppliers for equipment and materials located outside
Placencia and sometimes outside of Belize, leading to
logistical challenges
Lack of government permitting system to facilitate the
expansion of farms and scaling up of production
Products containing carrageenan are increasingly seen
as dangerous to health (United States)
Export requirements are time-intensive and strict

5. Discussion
The questions posed as part of this research sought to understand the potential for valueadded Belizean Eucheuma products that women in the BWSFA can take advantage of, and a
feasible pathway for pursuing them. These research questions are returned to in light of the data
collected.
5.1 Potential opportunities for value-added products with a viable buyer interest base
5.1.1 Powder
On average, preference for gel was slightly higher than preference for powder so either of
these initial value-added products would be reasonable to produce. However, there are compelling
reasons to focus more effort on the development of seaweed powder. Processing dried seaweed
into powder removes concerns about loss of nutrition through boiling. WTP was slightly higher
for powder, and while numerous community members made their own seaweed gel at home,
production of powder requires specialized equipment and would not be easily made in a home
kitchen. Tourists were most inclined to buy food related souvenirs and expressed the appeal of
powder fitting easily in luggage and a having longer shelf life. Spas also liked the appeal of a shelf
stable product that they could buy in bulk and keep a long time. The stability and low moisture
content of seaweed powder would make it possible to mix with other locally derived health
powders like turmeric or moringa for added variety and marketability. WTP was higher for those
who had more knowledge about the uses of powder. Outreach and awareness campaigns, as well
as clear marketing material, can be used to educate community members about the versatility of
seaweed powder and try to tap into a higher willingness to pay. Unlike the already popular gel,
awareness campaigns for the public about the versatility of seaweed powder may bring more
interest to a product that is not widely known.
Powder production will require better quality equipment than what the BWSFA has access
to at present. Equipment that breaks easily is hard to replace in Belize and could interrupt
production. MUZE technology presents potential and could be tested for powder production. The
BWSFA processing site is within an hour of the farm and could easily receive live seaweed that is
pulped without the time-consuming drying process. Pulp from MUZE could be dried into powder
(Neish, 2013) and an additional application could be explored for the seaweed juice. A solar dryer
may also be a worthwhile investment as it has been found to leave higher moisture content in the
seaweed, making it easier to grind into a fine textured powder suitable for food (Msuya & Hurtado,
2017).
5.1.2 Spa products
There are an estimated 50 spas, including resorts with in-house spas, throughout Belize.
50% of these are on Ambergris Caye near San Pedro so a way to distribute products that far away
on a consistent basis needs to be considered if trying to reach the majority of spas. Supply
consistency was a frequent concern expressed by spa owners but also a main reason given as to
why seaweed was not being used at the spa, rather than lack of interest. Hearing directly from spas
about seaweed-based products that excited them was valuable because “developing
consumer/customer relevant value-added products is critical for sustained success” (Piconi et al

2020). Based on conversations with the spa owners, any spa product that is created needs to be
clear about its ingredients and inclusions. Quality was the second most important factor for
customers and several spas shared that they purchase most of their products from the U.S. because
the companies making them are large and have reliable quality standardization. Overall, spas had
a positive association with seaweed but wanted more information about the specific cosmetic and
health benefits it offers. This is another reason why educational materials and outreach are going
to be key.
Several spas were clear that they “would not mess with face products” produced without a
high level of standardization and quality control (i.e. local and artisanal) because it is risky to
chance that the customer may have a negative skin reaction in such a sensitive, visible area. All
the spas surveyed made their body scrubs in-house and the cost of ingredients for these are low.
Therefore, it is unlikely that a value-added seaweed scrub would be cost competitive enough to
replace the in-house varieties of body scrub that spas use. Questions on the survey tried to gauge
volume and price of spa purchasing and how quickly they run through product, but responses to
those questions were highly variant, hard to interpret and not useful for analysis. Market value of
Belizean spas will be important information for the BWSFA to understand the potential scale of
sales in the future.
Sunburn cream was mentioned by 5 spas as being of interest, using seaweed to replace the
aloe they currently use, because they have similar properties as cooling gels and aloe is not sourced
locally. And with tourists as the primary customer base, sunburn treatment is relevant both during
and after the spa treatment. Tourists often buy products that were used on them during a treatment
to take home and that might be the best tourist access point. Spas indicated that employees are
aware of the story behind products and could share that with patrons, potentially increasing
interest. However, while spas offer a promising market for value-added seaweed products, the
majority of customers at spas are tourists, leaving seaweed product sales still dependent on the
seasonality of the tourism industry.
5.1.3 Ecotourism
Ecotourism is a service that has the potential to “upgrade” a seaweed operation. Ecotourism
is popular with visitors to Placencia, with 80% of tourists self-identifying as having participated
in it at some point. The BWSFA has the opportunity to capitalize on Belize’s US$487 million
tourist industry and farm tours saw success in Zanzibar. Tourists, especially younger tourists, are
interested to know more about seaweed and take tours, but for no more than 2-3 hrs. maximum.
Given the distance to the farm by boat, this is not a feasible time frame for a tour. However, if
combined with other activities like snorkeling, BWSFA members could utilize their skill at tour
guiding while raising awareness about the associations value-added products. Food that
incorporates seaweed powder could be served during the excursions lunch at the neighboring
cayes. However, tourists did not spend more than $50 USD on average for souvenirs during their
entire trip. With tourists on average signing up for only 1-2 daytrips during their visit, and over 15
tour operators in Placencia alone, competition will be high both for tour bookings and souvenir
purchases. The BWSFA could potentially partner with local tour operators to offer seaweed farm
visits as part of broader tours, avoiding the added workload of advertising and managing bookings
for tours.
42

5.1.4 Marketing insight
All three populations indicated they would pay more for locally produced products and
products that supported gender empowerment. These are qualities inherent to the BWSFA and
therefore should provide them a boost, although the degree to which people will pay more is not
known from the data gathered. It does appear that people are willing to spend about US$11/kg
more for value-added gel and slightly more for powder as compared to dried seaweed.
One benefit of surveying tourists about word associations is that their opinions are likely
true while they are in Belize and also when they return home, which provides insight into the
export market for future BWSFA product marketing. However, “Belizean” products don’t hold
the same meaning abroad that they do when people are visiting the country. “Sustainably-grown”
and “seaweed” were the most widely accepted words amongst tourists. Many were aware of the
seaweed shakes particularly because of the popularity of Brewed Awakenings establishment in
town that has a wide menu built around seaweed shakes. But tourists often also associated
“seaweed” with the Sargassum washed up on the sand that the beach-front businesses rake away
every morning. These beds of Sargassum harm the coastal environment as they break down and
are unsightly (Linthicum, 2018), so differentiating farmed seaweed from Sargassum may be
necessary. However, in conversations with tourists who had beached seaweed come to mind, they
inquired about its use and wanted to see something done with it. They may be excited to see
“seaweed” products for sale in Belize even if they don’t picture the correct species.
“Carrageenan” should be avoided on all labels and marketing as many knew about studies
showing negative health effects, or felt it sounded like a disease. Interestingly, the same diseaselike associations were held for “Eucheuma”. However, people don’t necessarily know that
carrageenan comes from seaweed so creating value-added products out of a carrageenophyte may
not be problematic.
5.2 Lessons from successful entities comparable to BWSFA
Strong associations have a clear, unified mission and goals shared amongst all members
and at the moment, that is not true of the BWSFA, likely due to how newly registered they are. An
active membership body is also critical to the success of an association which may prove
challenging at this stage as many members are unable to provide their full attention to BWSFA
activities given they work multiple jobs (Hasan et al., 2020). One way to address the different
priorities and interests of group members would be to follow in the path of BRIC and the Zanzibar
seaweed farmers who have given each member ownership over their own product development.
In the case of the BWSFA, the association could act as a platform for marketing Belizean seaweed
and sharing of equipment, vehicles, and production space while members operate mostly
independent of one another. Some members could exclusively focus on farming, providing a clean,
consistent product to other women who have developed their own spa or food product. A wider
variety of products may help bring awareness to seaweed and draw in a larger range of customers.
The BWSFA should consider whether this association structure is appealing or if vertical
integration is the direction they want to continue in.
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Well-designed logos, labels, and packaging made exported products from the case studies
appealing to a western audience and opened up access to stores like Whole Foods Market.
Increasing social media presence also benefited most case studies. The BWSFA could collaborate
with a photographer to create an eye-catching marketing campaign as vibrant as the one used by
Seaweed Co., Ltd in Zanzibar, prominently featuring the women involved in farming and product
making and showing off the farm site.
Case studies indicated that its important for farming operations to be well-established and
quality improvement to be implemented before value-addition fully takes place. The option of
focusing on farms and creating high quality dried seaweed that could be sold to established
businesses and products should not be excluded. Product differentiation and processing
improvement is a form of value-addition itself. Given that current buyers of dried seaweed in
Placencia have expressed frustration with lack of consistency in the seaweed available, there is
room to increase value over current dried product on the market. Using consistent washing
methods, removing debris, and storing in sealed, moisture protected packaging will all achieve
this.
Collaboration and connection can open doors and strengthen the BWSFA’s activities.
The need to collaborate came up continually amongst case studies, and not only for relationships
with government and research institutions that the BWSFA already has, but across the private
sector. For the association this could mean forming partnerships with established companies like
TexBel to do testing of product ideas using their equipment and eventually co-pack a more
sophisticated product that the resources of the BWSFA alone could not produce. It could mean
approaching local ice cream makers in Placencia to collaborate on a seaweed-based ice cream
product, or it could mean finding local tour operators who could get on board with the mission of
the BWSFA and help create an experience for tourists through their existing booking
infrastructure. Additional training in business communication skills will be needed for members
to approach potential partners in a professional way.
While local markets are going to be important right now, given that the BWSFA is so small
and nascent, there are few local value chains that break income’s dependence on tourism. Local
acceptability and general knowledge of Eucheuma is high locally, helping base prices to be higher
than the rest of the global eucheumatoid market. Community members could be a non-seasonal
market, but even many of those who purchase seaweed beverages didn’t do so with frequency,
typically once a month or less. Exploring the possibility to produce a product of export quality to
the United States may be the best option for gaining independence from the seasonality of tourism.
Export markets were the primary focus of several case studies, with recommendations that success
abroad can drive success back in Belize. When Indonesia developed its seaweed industry as early
as 1967, the farming development was driven by companies looking to fill demand, not the other
way around (Neish et al 2017) and the same was true for the argan oil cooperatives in Morocco.
Belize should consider this as they try to locate a suitable market. It may be best to identify a
specific partner company that would want to utilize seaweed powder in their products. Export
markets to other Caribbean countries are worth exploring and may have lower barriers to trade
than countries like the U.S (Switlo 2020). If the BWSFA was able to ramp up to a suitable
production level, they could add value to the raw or dried seaweed by entering new markets and

44

sending unprocessed seaweed to a country like Jamaica where beverage production is high but
they don’t have a local seaweed source.
5.3 Positioning of Belize within the global market
5.3.1 Competitive advantages and differentiation
Seaweed is already consumed by the population of Belize, keeping prices for dried seaweed
high relative to the entirety of the global market. Lack of extensive carrageenophyte cultivation
happening on the mainland of Central America leaves little regional competition in production and
supply of Eucheuma (Aleman et al., 2019). Belize is the only country in the Caribbean that can
claim to be using a strain of Eucheuma completely native to their waters with no risk of
bioinvasion, whereas farms in St. Lucia transplanted seedlings from Belize at their inception.
Belize is close to high-end markets in the United States and Canada where demand is rising for
sustainable seaweed-based products and Placencia is adjacent to Belize’s largest shipping port.
Companies looking to source seaweed and customers looking to buy seaweed products are both
demanding traceable seaweed. Farming is extensive and industrialized in countries like Indonesia
and the Philippines and for them to achieve finer scale traceability would be very challenging.
Belize has the opportunity to create a farming system that is traceable down to the raft it was grown
on. Tubular nets are proving to be a successful gear type for minimizing crop loss in deeper, cooler
water where risks from high temperatures can be mitigated, but many regions are having difficulty
moving offshore because farmers do not have snorkeling skills or access to boats (Brugere et al.,
2020). The BWSFA is advantaged in this regard, with all members possessing strong swimming
skills and boat transport to the farm site already part of the set-up. However, the women currently
have to charter a boat to check on the farm site as the BWSFA does not own a boat of their own.
Claims are often made that Belize has some of the cleanest ocean water with minimal
contaminants and heavy metals (McKoy & Dubon, 2019). While difficult to verify, this could very
well be true relative to the waters where seaweed is farmed in Asia. Further investigation and
testing of superior water quality and therefore seaweed “purity” for health markets would set
Belize apart in the global market. BNC’s (biological-niche commodities), of which seaweed is a
part, are often associated with “unique terroirs that confer limited global availability” (Lambin &
le Polain de Waroux, 2013). Belize will need to develop marketing tools that emphasize the
significance and benefit provided by their specific terroir if they are to start exporting and
differentiating against products coming out of Asia or the United States itself.
5.3.2 Barriers
Transportation continually came up as a barrier that could sink an operation. Even
established businesses continue to have difficulty with distribution locally in Belize. Spas need a
consistent and dependable supply but those outside of Placencia expressed concern that they would
not have access in the north or interior of the country to a value-added product when they need it.
Community members living in the north gave the same reason for why they don’t buy seaweed
with frequency now. Complications with distribution mean that any products needing refrigeration
are ill-advised. Equipment and packaging suppliers are generally not located in Belize. Production
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of value-added products are at risk of disruption if packaging runs out or equipment breaks and
replacements must get shipped from the United States, which happens infrequently each month.
Overreliance on external funding to keep operations running is a common pitfall of
associations (Hasan et al., 2020). With farms just getting underway and markets still being
identified, the BWSFA currently does not have a reliable way to compensate members for their
work and risks losing their engagement. Grants and financial support from government or outside
institutions can ensure that a portion of funding is allocated for paying association members
directly as part of the cost of farming, processing, and marketing.
While Belizean seaweed has a greater chance of entering high-end markets than seaweed
coming out of Asia given its scale and proximity to markets, a product is not made more valuable
by saying that it is more valuable. Entering export markets will take a lot of heavy lifting and may
not be successful if Belize cannot tell the story behind why their seaweed is more sustainable,
healthy, and exciting. Hopefully, the work that Beltraide will do for development of marketing
strategies under Compete Caribbean will move the BWSFA forward in this regard.
5.4 Gender’s role in building value for seaweed
Based on all three survey populations, potential buyers are generally willing to pay more
for products that promote gender equity and support women, although the boost this gives cannot
be quantified from survey questions asked. The story of the women behind the seaweed may
contribute to higher margins for products that the BWSFA sells. It is outside the scope of this
project to make any conclusions beyond that in regard to the role of gender in Belizean seaweed’s
value. Since gender is an inherent characteristic of the association, it is more likely the case that
value-added seaweed development can provide value to women in Placencia. Income from valueadded seaweed products has the potential to supplement irregular income from tour-guiding and
allow women to benefit from an industry that, in Belize, has historically been controlled by men.
5.5 Limitations and Future Research
Without a product sample to present to survey respondents or potential buyers, it is difficult
to gauge the accuracy of willingness to pay (WTP) and level of product interest (Waliczek et al.,
2020). These survey questions are limited by the fact that responses are not based in experience
with a product but on hypothetical uses and characteristics. Several of the spas and community
members either left those questions blank or expressed frustration with the question because they
did not know how much the product was worth to them before trying it and knowing more about
the benefits it offered. After the surveying dates, the BWSFA completed their first batches of
seaweed gel and seaweed powder. Once they have perfected the quality and replicability of these
two products and have developed a value-added spa product(s) they feel confident about pursuing,
future research should focus on testing those products in front of a panel of consumers and repeat
WTP and buyer interest questions with a ready-to-use product in hand for participants to
experience. It will remain difficult to quantify the actual revenue generated by a particular product
until this can happen. Research also needs to go into testing packaging options for shelf life, visual
appeal, and ease of transport before committing to a packaging supplier. Even though ‘attractive
packaging’ was ranked as the least important factor out of the six listed when buying a product for
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both community members and tourists, it does not mean that ‘attractive packaging’ is not an
important factor. Obviously, marketing departments and graphic designers would not exist if visual
appeal did not matter when attracting customers to a product. Both Truly Turmeric and TexBel
representatives indicated the importance of hiring a professional for strong label design.
Limitations with tourist data include some participants not having English as their first
language and even though those who had clear difficultly with question comprehension were
removed from the sample, the variety of interpretations that may have arisen could skew data.
Additionally, it is possible that daytrip/excursion numbers and interest was skewed lower. The
typical tour in Placencia runs from 0800 or 0900 to 1300 or 1600 depending on if it is a half day
or full day trip. While an effort was made to find respondents after 1600, which fortunately was
often easier because more people were in the village and walking around at this time, it should be
noted that the bulk of hours spent surveying overlapped with the time many tourists were out
snorkeling or ziplining and data may be biased towards those already disinclined to participate in
excursions or tours.
Performing market research in international markets was outside the scope of this research
project but appears to be an essential pathway for long term success of the BWSFA. Future
research projects could provide association members with a guide for getting approval to export
and jumping through the red tape and compliance required for exportation. A larger sample size
of consumers in the U.S. and neighboring Caribbean islands could be sampled to understand
consumer preference and how Belizean products will hold up amidst the competition of a diverse
U.S. market.

6. Conclusions & Recommendations
Although the direction and scale of the BWSFA will largely be dictated by individual
members interests and the limitation to production based on available capital, this research offers
valuable insight into the possibilities for moving forward with value-added product creation. There
are significant hurdles for the BWSFA to overcome in the successful production of Eucheuma
products in Placencia, including upfront capital costs of equipment, the need for increased farming
operations and a seaweed supply of consistently high quality before products can be advertised,
lack of a unified vision for the structure of the association amongst members, and the difficulty of
avoiding seasonality of income that comes with tourism-dependent markets. However, spas
present a promising customer base if products are tailored to their needs. The long shelf-life,
versatility, and difficulty to produce at home make seaweed powder the preferred product over gel.
New technologies for producing powder, like solar dryers, should be tested. Ecotourism is popular
in Placencia and tours to seaweed farms may be successful if included as part of a longer excursion,
but competition for tourists limited vacation days is high. Educational outreach in the community
to raise awareness about products made by the BWSFA may help access consumers’ willingness
to pay for local, women-made products. However, none of this is possible without a healthy,
productive farm site that can supply quality seaweed to the members of the association producing
value-added products. Making improvements in quality and consistency over the current dried
seaweed source available in Placencia is a pre-requisite to standardized product creation and needs
to be a priority going forward. Export markets have been critical to the success of other Belizean
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businesses and should be explored in greater depth as soon as production capacity is higher.
Collaboration and connection across industry sectors is a valuable approach to take and can open
doors to entrepreneurial mentoring, co-packing, and expanded product opportunities.

Recommendations for the BWSFA











Ramping up the production of the new farm site should be a primary focus right now. Any
marketable product needs consistency and standardized quality which dried seaweed available
in Placencia right now doesn’t have. Standardization includes use of clean freshwater for
rinsing seaweed, removal of foreign matter, proper species identification, consistent moisture
content, and proper storage practices.
o This doesn’t mean you can’t start testing and developing the perfect gel, powder, and
spa product!
Traceability sets Belize apart from other regions, as does a lower risk of disease. Disease and
farm site of origin should be tracked diligently.
Consider further assignment of specific roles within the group; i.e. each member producing
their own product while sharing equipment, one person responsible for marketing. This has
worked well for similar groups.
o Ikooma and AbundanSea could get involved and create unified awareness and
messaging for Belizean seaweed through the association and its funders.
Tourists should not be relied upon for a market, although they have interest
o Tourist interest level in purchasing a seaweed product did not align with higher level
of interest in taking a tour.
o Tours to the farm are a viable idea but should be offered as part of another tour, like
snorkeling since on average, people only want to spend 2 hrs. max learning about
seaweed. This would also help set a snorkeling tour apart. Food served for lunch could
feature seaweed powder and products could be available after the tour for purchase.
o Consider partnering with an established operator to avoid extra work of managing
bookings and advertising.
Spas are a strong bet for a local market.
o One route to reach tourists with product- those who patron the spa and want to buy a
product that was used on them to take home
o Provide educational materials to spas about the health benefits of seaweed that would
be attractive to their customers. More research into benefits specific to Eucheuma may
be needed.
o Smell is a concern for spas; consider combining any product with essential oils. Face
sensitivity is also a concern for spas, who don’t want to risk using a locally made,
artisanal product that lacks long proven quality control measures. A face product may
be a harder sell at this stage.
o Look into making a seaweed-based sunburn cream/gel- multiple spas mentioned
interest in this without prompting. It’s a product that would also translate well outside
of the spas too.
o Unfortunately, selling to spas still leaves the BWSFA dependent on tourism, as that is
their primary clientele and their purchasing will likely also be seasonal.
Powder is the best bet for an initial value-added product and should be prioritized over gel.
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o Longer shelf life was very appealing to both spas and tourists.
o New techniques like drying of pulp from live seaweed could be tested to reduce
workloads and processing time
o Unlike gel, it is very difficult to make at home so people would have to purchase it
o Look into investing in a solar dryer to make seaweed easier to grind into fine powder
Explore markets for exports as soon as possible. Other groups and businesses with similarities
to BWSFA cite export markets as the key to their success and profitability.
Focus on education and outreach campaigns as soon as a product is ready to sample
o People showed a willingness to pay more for Belizean products made by women.
However, interest in a product like powder went up when they already had knowledge
about the product
Organize more professional training including for skills in communication and approaching
potential business collaborators. Representatives from Truly Turmeric and TexBel Farms
agreed to offer trainings and advice for free.
Find and apply for another grant to get better equipment imported or explore co-packing
opportunities!
Do not expect full income replacement for a long time- this will be supplemental
Work on label development; something that includes detailed nutritional content and has a
level of visual appeal that could fit into exports markets like the United States
In marketing material, focus on health benefits, local origin, and eco-friendliness
“Sustainably-grown seaweed” is the term that will likely play best to consumers
o Do not mention “carrageenan”, “Eucheuma”, “cultivated”, or “farmed”
Food products should not be ignored; this was by far the most popular souvenir category for
tourists and there are proven examples of Belizean food products making it into international
markets
o Try to only use locally sourced ingredients. Idea could be an energy bar using coconut,
seaweed, honey, and hibiscus.
o TexBel would happily test and co-pack a beverage item, although local competition in
the seaweed beverage market would be high
Diversity of seaweed products could help raise awareness about seaweed in general; don’t be
too concerned about other value-added products coming onto the scene.
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7. Impact Statement
Developing a marketable, innovative product is the first step in making a business that can
act as either revenue enhancement or revenue replacement. In the case of the BWSFA, this needs
to be a product that can be produced locally in Belize and add value to the raw seaweed grown by
farmers. The goal of this project is to provide the BWSFA with a pathway forward for value
addition at this initial stage of their life as an association. Case studies in the literature were gleaned
for lessons and considerations that the women can take into their strategic planning. Surveys of
three potential consumer populations were carried out with a total of 177 survey participants to
better understand the market potential for value-added Belizean seaweed products.
A mid-way report from this project after working directly with BWSFA members
prompted TNC-Belize to realize the priority of the women having their own farm and the BWSFA
was added to the seaweed growing permit and have their own farm site as of Feb 2020.
By carrying out surveys, the women brought awareness of the association to their community and
they gained survey skills they can apply in the future for product testing. The BWSFA have better
insight into the local market for value-added seaweed and specific products that spas, a key
potential buyer, would be excited to carry. One member of the group has begun developing a
seaweed-based massage lotion to take to spas. Having this information in hand will help guide the
associations decision making and strategic plan going forward. The co-founder of Naledo also
agreed, through conversations as part of this project, to serve in an advisory role to the BWSFA as
a proven entrepreneur for value-added Belizean products.
The ability to produce and market Eucheuma products will lead to economic empowerment
for the women, their families, and eventually the broader community. Their success will further
advance gender equity within the aquaculture related workforce in Belize. The research will also
serve as a guide or touchstone for other small community groups looking to develop new product
lines as it compiles transferable information on successful components of existing value-added
entities.
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Appendix 1: Community Survey
BWSFA SURVEY
This survey should only take about 5-10 minutes to complete and is anonymous.

Age: _____________________

Gender: __________________

What city/town/village do live in currently? ____________________________________________

1.) Do you know that seaweed is farmed in Belize?

Yes

2.) Do you ever purchase seaweed or seaweed-based products?

No
Yes

No

a.) If yes, what seaweed products? ____________________________________________
b.) If no, why not?
_______________________________________________________________________________
_______________________________________________________________________________
c.) How often do you purchase a seaweed-based product?
Daily

Weekly

Monthly

Never

Other ____________

3.) I know what seaweed gel is and at least one way it can be used. (Circle one)
1
Strongly Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly Agree

4.) I know what seaweed powder is and at least one way it can be used. (Circle one)
1
Strongly Disagree

2
Disagree

3
Neutral

5.) Have you ever bought or used seaweed gel or seaweed powder?

4
Agree

5
Strongly Agree

Yes, gel

Yes, powder

a.) If yes, what was the purpose?
Personal/home use

Resale

Use in a new product that I make and sell

b.) Did you ever make the gel or powder by hand, yourself?

Yes

No

Right now, dried whole seaweed is sold for $15 BZE for ½ pound.
6.) How much would you pay for a ½ pound container of seaweed gel made locally? $_________BZE

No

7.) How much would you pay for a ½ pound bag of seaweed powder made locally? $_____

_ BZE

8.) I would pay more for a seaweed product if it promoted gender equity by supporting women’s
empowerment.
1
Strongly Disagree

2
Disagree

3
Neutral

4
Agree

5
Strongly Agree

9.) Which seaweed-based product would you be most interested in buying and using?
Gel

Powder

Other (specify) ___________________________________

10.) How do you decide what to buy?
Rank the following qualities from 1-6 (please use all numbers) based on level of importance to you when
you are deciding to buy a product, with 1 = Most Important and 6 = Least Important:
___ Health Benefits
___ Attractive Packaging
___ Eco-Friendly
___ Well-Known Brand
___ Taste
___ Local

__________________________________________________________________________________________
Thank you for your participation!
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Appendix 2: Tourist Survey

Survey- Placencia
Date _________________
(office use) Code _________
-------------------------------------------------------------------------------------------------------------------------------------What is your home country? ______________________________

Age ___________

Is this your first time in Placencia, Belize? Yes
No
If not, how many times have you visited previously? _________
How many days are you spending in Placencia during this trip? __________
How many guided day trips, tours, or excursions will you participate in on this trip? __________
Ecotourism focuses on socially and environmentally responsible travel, often with a focus on conservation. By
this definition, have you ever participated in ecotourism?
Yes, in Belize

Yes, but not in Belize

No

Do you use any seaweed-based products at home? Yes
No
Not Sure
If so, what are they?
______________________________________________________________________________
______________________________________________________
Have you encountered “seaweed” in Belize so far? Yes
No
If so, in what form? _________________________________________________
Are you aware that seaweed farming is happening in Placencia?
I am curious to know more about seaweed farming in Belize.
1
2
3
Strongly Disagree
Disagree
Neutral

Yes

No

4
Agree

5
Strongly Agree

I would spend part of my vacation touring a seaweed farm and learning about the industry.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Maximum, how many hours would you spend touring a seaweed farm and learning about the industry?
0

1

2

3

4

5

6

7

8

9

10

How much would you estimate you will spend on souvenirs on this trip?
You may use any currency: ___________________________________
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Which type of product do you MOST prefer to bring home when traveling abroad? (Circle one)
Food
Art
Health/Beauty
Clothing
Collectibles
Other ___________
Rank the following qualities from 1-6 (please use each number once) based on level of importance to you
when you are deciding to buy a product, with 1 = Most Important and 6 = Least Important:
___ Health Benefits

___ Attractive Packaging

___ Eco-Friendly

___ Well-Known Brand

___ Taste or Fragrance

___ Local

I would pay more for a product if it promoted gender equity by supporting women’s empowerment.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Seaweed gel or seaweed powder can be added to cooking to enhance foods nutrition, texture, and flavor.
Would you be interested in buying and using seaweed gel or seaweed powder? (Circle one)
Yes, seaweed gel

Yes, seaweed powder

Yes, both

No, neither

Rank the appeal of the following words from 1 (most appealing) to 5 (least appealing)- use all numbers:
___ Algae
___ Sea Moss
___ Carrageenan
___ Seaweed
___ Eucheuma
Rank the appeal of the following words from 1 (most appealing) to 6 (least appealing)- use all numbers:
___ Aquaculture
___ Wild-Crafted
___ Farmed
___ Hand-Harvested
___ Cultivated
___ Sustainably-Grown
If you have a negative association with any of the 11 words above, please specify and explain:
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________

Thank you for your participation!
Enjoy your time in Placencia!
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Appendix 3: Spa Survey

Belize Seaweed Product Survey
Date _________________
(office use) Code _________
-------------------------------------------------------------------------------------------------------------------------------------How would you identify your business?
Spa
Restaurant
Resort/Hotel

Grocer

Other (specify) ____________

Are you aware of seaweed products on the marketplace in Belize?
Do you currently sell any seaweed related products?

Yes

Yes

No

No

If yes, what are those products? __________________________________________________________
If not, why?
__________________________________________________________________________________________
______________________________________________________________________________
Please rank your interest level from 1-5 in the following products, with 1 being the most, and 5 the least;
____ Raw seaweed
____ Dried seaweed
____ Seaweed gel
____ Seaweed powder
____ No seaweed products interest me
Right now, dried whole seaweed is sold for $15 BZE for ½ pound.
How much would you pay for a ½ pound container of seaweed gel made locally? $_________BZE
How much would you pay for a ½ pound bag of seaweed powder made locally? $_____ _ BZE
If you classify yourself as a Spa, or provide any Spa services, please continue….
--------------------------------------------------------------------------------------------------------------------When you think about the products used during a spa service, products being those such as face masks, lotion,
body wraps, etc…..
What are your 3 most popular products used at the spa, in order? Please be as specific as possible:
1. _____________________________________________________
2. _____________________________________________________
3. _____________________________________________________
Which, if any, of the products do you prepare in-house?
_________________________________________________________
I would be open to replacing one or more of our popular products with an alternative version.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
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How much does it cost you to buy or create the #1 most popular product per unit? $_____
Do you source any ingredients or products from Belize?

Yes

_ BZE

No

If so, what are they? ______________________________________________________
The source of the spa product we use matters to our business.
1
2
3
Strongly Disagree
Disagree
Neutral

4
Agree

5
Strongly Agree

Our employees are knowledgeable about the story behind our products and where they come from.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
What are the 3 most important aspects of a spa product to your customers?
1. _____________________________________________________
2. _____________________________________________________
3. _____________________________________________________
I would pay more for a product if it was made in Belize.
1
2
3
Strongly Disagree
Disagree
Neutral

4
Agree

5
Strongly Agree

I would pay more for a product if it promoted gender equity by supporting women’s empowerment.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
I am interested in creating a spa product in-house out of seaweed gel or seaweed powder.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Which product would you be MORE interested in buying and using? (Circle one)
Seaweed gel

Seaweed powder

I would not use either of them

I would be interested in purchasing a ready-made, Belizean grown, seaweed-based spa product to use with our
customers.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
I am willing to pay more for a ready-made, Belizean grown, seaweed-based spa product to use with our
customers.
1
2
3
4
5
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Is there a product you would like to see be made using seaweed? _______________________________
Thank you for your participation!
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Appendix 4: All “Negative Associations” Responses on Ranked Words- Tourist Survey
Total Responses: Carrageenan (14), Eucheuma (8), Farmed (8), Algae (7), Aquaculture (2), Cultivated (2)
Hand-Harvested (1), Sustainably-Harvested (1), Wild-Crafted (1)
Eucheuma sounds like a disease
Eucheuma sounds like a disease
Eucheuma sounds like it could be a disease
Eucheuma and maybe carrageenan too are like diseases in how they sound
No idea what eucheuma or carrageenan means but understand how they could be construed as diseases
Carrageenan and eucheuma sounds like words GOOP would use (pseudoscientific)
Carrageenan and eucheuma sound like skin diseases or something you don't want
Carrageenan/eucheuma sound like something gross like types of mold or sickness
Carrageenan sounds like “carcinogen”
Carrageenan- I've heard it can be bad for you in food
Carrageenan- Cancer
Carrageenan- Carcinogen
Carrageenan- Ingredient in food that’s bad for your health
Carrageenan sounds cancerous, but I don't know
Carrageenan sounds like cancer?
Carrageenan too close to carcinogen
Carrageenan- Cancer-causing substance comes to mind but I actually did hear that as food ingredient you should avoid it
Algae- blue green algae infestation
Algae- we have it in our pond and its gross and a pain
Harmful algae blooms by our house on the coast, ruins the water
Algae grows in my fish tank and I don't like having to clean it all the time so I have a negative association with that
Algae brings to mind unwanted growth in water/ocean
Algae = pond scum, yuck!
Algae blooms are really unfortunate environmental consequence in our times
Farmed has a really negative touch
Farmed- salmon
ie farmed salmon may not be as good as wild
Farmed = not as good as wild and its industrial
Farmed vs. wild controversy in fish- I look for wild in the grocery store
Farmed and aquaculture not environmentally friendly!!
Aquaculture/farmed seafood hurting wild populations and causing environmental issues
Farmed/cultivated- negative association because of GMO's, over farming, pesticides, herbicides, etc that harm the
environment!
Negative association with cultivation as it degrades the environment, soil health
The word sustainable often gets used all over the place without there really being meaning behind what it means and could
mean nothing really
Hand-harvested- Unclear if this is a sustainable practice
Wild-crafted doesn't sound like a real thing, scam marketing
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Appendix 5: IRB Approval- Non-human Research Designation
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